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I E stress of the past several years has made difficult the continued 

! jblication of the Neurological Bulletin along the lines of 

i original purpose. It has been felt, however, especially by the 
entire group of its contributors, that the opportunity which this publica' 
tion offered provided a stimulus in the development of neurology which 
had a distinctive place in its field. So keenly was the desire recognized by 
the relatively large group of contributors, that the editors and editorial 
board felt it incumbent upon them to make every effort toward resuming 
publicatioa 

Tlie Neurological Bulletin was established under the auspices of 
the Alumni Association of the College of Physicians and Suirgeons in 
Columbia University, and now again, through the kind offices of Prof 
Francis Carter Wood, the Alumni Association has decided to lend its 
generous financial support and thus assure the resumption of publication. 

The policy of the Neurological Bulletin will continue as before, 
having as its chief aim the detailed presentation of clinical cases, and in all 
instances following a set and \miform scheme. Articles of general interest 
will also be included, such, for example, as the leading paper in this first 
issue of Volume III on "Clinical Endocrinology" by Dr. Walter Timme. 
It will be the endeavor of the editors to extend their interests into every 
field which has a direct or collateral bearing upon nexirology and psychiatry. 
Special emphasis will be laid upon the discussions of cases presented at the 
neurological conferences in Colvimbia University and the New York Post' 
Graduate School and Hospital. Oftentimes expressions of personal opinion, 



a Foreword 

especially where divergent interpretations may be put upon a series of 
clinical observations and facts, form the most stimulating and helpful type 
of clinical instruction. 

The former editor takes great pleasure in announcing that he has 
associated with himself as editors, Prof Charles A. Elsberg, to supervise 
the neuro-surgical work of the Bulletin, Prof Louis Casamajor, who will 
direct the neuro'pathological work, and Prof Thomas W. Salmon, whose 
interest in mental hygiene and psychiatry will insure the broadest approach 
to these subjects. The editorial board'will comprise Drs. S. Philip Goodhart, 
Michael Osnato, Charles A. McKendree, Bernard Glueck, Oliver S. Strong, 
Henry A. Riley, Hubert S. Howe, I. S. Wechsler and George A. Blakeslee. 

Frederick Tilney 
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I. INTRODUCTION. The Three Periods of the 

Human Life Cycle. 
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velopment. 

B. Second period: Advance, aggression and 

reproduction. 
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II. THYMUS GLAND. 

A. Experimental findings. 

B. Thymic subinvolution. 

C. Compensatory disturbances in thyroid, pitu- 
itary and adrenal glands. 

D. Psychic make-up due to subinvoluted 
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E. Intermediate stages of thyroid insufficiency. 
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Introduction 



In presenting a moderately comprehensive 
view of the functions of the endocrine 
glands, it may be well to divide these organs 
into groups depending upon their chrono- 
logical periods of activity. For this purpose, 
the human life cycle falls naturally into three 
spans; that from birth to puberty; the next 
from puberty to the prime; and the last 
through a gradual deterioration to dissolu- 
tion. These divisions are not artificial ones, 
but conform normally to quite marked and 
certain changes in the internal glandular 



mechanism. Biologically, there is good rea- 
son for such distinction. The first period is 
that during which there is accretion and 
growth and development — a gradual process 
which reaches its acme at a time when the 
individual has ceased to need the protection 
of parents and is equipped to begin his inde- 
pendent life. This is ushered in by the full 
development, physically and functionally, of 
the organs of reproduction ; and concomit- 
antly, by the physical stature and develop- 
ment, alertness and coordination of mind 
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and body which fit the organism to maintain 
itself against destructive agencies and to en- 
able it to sustain itself in a world of difficul- 
ties and obstacles. In short, this second stage 
of our existence is our raison d'etre — it rep- 
resents the period of advance and aggression 
and the reproduction of our kind. This ac- 
complished, there is a gradually diminishing 
necessity for our existence and our final evo- 
lutional stage is ushered in. 

In each of these periods, the goal is differ- 
ent — Whence the necessity of a difference in 
equipment. A lack of equipment in any of the 
stages, or a gross lack of unity or precision 
in the arrival of the different factors at any 
of the critical moments of the struggle, de- 
termines the failure of the individual in the 
competition. 

It is our problem to investigate this equip- 
ment and see wherein such failure consists; 
the results of such failure upon the organ- 
ism, and if possible, its prevention and 
remedy. 

The glandular elements which dominate 
these stages are the thymus and pineal speci- 
fically during the first period, the gonads 
during the second ; with control during both 
periods exerted in the direction of periodi- 
city, intensity and regularity of the auto- 
matic vital functions, by the thyroid, the 
pituitary and the adrenals. During the final 
period, there is a gradual diminution in the 
activity of this latter group up to the cessa- 
tion of all vegetative functions. 

To take these glandular units in order and 
describe the effect on the body tissues and 
organs and upon metabolism of their activ- 
ities, is part of our present aim; but also, in 
addition, shall we attempt to correlate their 
activities and to describe their mutually bal- 
ancing nature and functions so that many 
complex situations may more readily be 
interpreted. 

THE THYMUS GLAND 

Experimental Findings. — ^The thymus 
gland has awakened much controversy. 
From seemingly authentic and well con- 
ducted and balanced experimentation, both 



as to feeding of the gland and as to its ex- 
tirpation, many investigators have arrived 
at diametrically opposed views. It had been 
generally supposed, following the work of 
Klose and Vogt,*® that ablation of the thy- 
mus gland produced disturbances in the bony 
structure and growth of the skeleton. Dogs 
from whom the thymus had been removed 
showed distinct signs of rachitic skeletal dis- 
ease. They became bowlegged, had a wad- 
dling gait, and could with difficulty maintain 
themselves erect. The calcium metabolism 
was likewise deficient and the growth of the 
long bones was inhibited. In direct opposi- 
tion to this view. Park and McClure " less 
than a year ago, published the results of their 
work on thymectomy in dogs, in which, after 
painstaking care in operative procedure and 
after-control and operation of their animals, 
they came to the conclusion that the thymus 
is absolutely non-essential to life, that its re- 
moval has little or no effect on the skeleton 
or on rachitic disease, although perhaps re- 
tardation of growth cannot be entirely de- 
nied ; that its removal had very little effect 
on the intelligence of the animal; and per- 
haps as to its removal-effect upon the other 
internal secretory glands it could not be ab- 
solutely gainsaid that the suprarenals did not 
become hypertrophied. They denied that thy- 
mectomy affected secondarily the thyroid. 
They declared that the rachitic, bowlegged 
and waddling dog that was described by 
Klose and Vogt as a result of thymectomy, 
was simply in such a condition as a result of 
the small and low cage in which the dog was 
confined ! 

As for feeding experiments, Gudematsch * 
found that tadpoles were not checked in their 
growth, but were delayed in their differentia- 
tion; while other investigators found that 
there was delayed closing of the epiphyses 
of the long bones. Uhlenhuth ^* found that 
the differentiation was delayed by feeding 
thymus alone, but this was not the case if 
other food was given with the thymus. Noel 
Paton " finds that the removal of the thymus 
and testicles in guinea pigs retards growth 
enormously, but that removal of the thymus 
alone does not invariably produce this in- 
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hibition. We personally have found, in our 
feeding experiments upon human beings, 
that thymus fed to adolescents rarely pro- 
duces growth unless it is combined with 
pituitary or thyroid feeding. When so com- 
bined, it will almost invariably produce 
growth in the long bones to a greater degree 
than when either is fed alone. It seems to us 
that the discrepancies in the results of extir- 
pation and feeding experiments are not to be 
credited to the scientific shortcomings of the 
different investigators, but to the fact that 
the other endocrine assets of the operated 
animals vary and cannot be controlled. 

From the standpoint of an unbiased ob- 
seiyer, it is perhaps fair at this stage to as- 
sume that under the influence of the thymus 
gland — ^the other glands of internal secre- 
tion being normal — ^the body takes on 
growth and accretion and that certain inhibi- 
tions, chiefly in the direction of the gonads, 
are at the same time operative. Translated 
into clinical signs, it means that the marks 
of sex differentiation are held in abeyance, 
the secondary sex characteristics being 
absent. 

Thymic Subinvolution. — If this inter- 
pretation be correct, then an abnormal ac- 
tivity of the thymus gland should be 
accompanied by certain signs of disturbance 
in bodily growth and sex differentiation. We 
see many patients that do show such disturb- 
ance and we regard them as "thymic" cases, 
— with what justice and acuracy will doubt- 
less appear in the near future. These cases 
may be divided into two groups— one de- 
pending for its symptomatology upon a thy- 
mus gland which remains active beyond the 
time when it should normally cease, and the 
other giving a picture produced by too early 
a cessation of thymic activity. The first 
group-picture, termed "thymic subinvolu- 
tion" has certain characteristics, clinically, 
which are of importance. These are, as one 
would suppose, dependent upon a retarded 
differentiation and upon a continuous skele- 
tal growth. The patients exhibit the fol- 
lowing; 

I. The skin is of soft texture, smooth and 
velvety, with a fine covering of lanugo, and 



a faint or pronounced blush on the chedts, 
of a typically "peaches and cream" character. 

2. In the male there is no mustache or 
beard, or if he is over twenty-one, perhaps 
he must shave occasionally only — once or 
twice a week. 

3. The pubic hair likewise is sparse in 
both sexes, and in the male it assumes the 



Fig. I. Boy of Eleven Years, Showing Externai, 
Evidences of Thymic Subinvolution. Shows ab- 
normal length of thorax compared with legs. 
Thighs especially short compared with lower leg. 
Small getiital development with a scrotal fold sur- 
rounding base of penis. Anns flail-like. Has large 
thymus and enclosed sella turcica. Intelligence 
quotient 0.50. Low carbon dioxide tension of blood. 
Blood pressure 85:70. White adrenal line. 
Spasmophilia. 

female characteristics of distribution, 
namely, a horizontal upper margin. 

4. The teeth are bluish white in color and 
rather lack uniformity in size and develop- 
ment so that a well marked case will present 
central incisors much larger than usual, with 
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small or undeveloped, or perhaps even al>- 
sent, lateral incisors. 

5- The canines show a lack of normal 
fang-like character, the edge being cutting 
like that of the incisors and not pointed. 

6. The joint-elements are not firmly 
bound together so that they are readily hy- 
perextended, even to the point of subluxa- 
tion in such joints as the mandibular, the 
shoulder and the metacarpal. The. extrem- 
ities hence give the appearance of flilUs and 
the body may frequently be contorted in the 
most grotesque manner. 

7. There is usually present also a marked 
maxillary torus — the so-called "torus' pala- 
tinus" at the line of juncture betweenthe su- 
perior maxillae in the roof of the mouth, 

8. Usually there is delay in the joining of 
the epiphyses to the shafts of the bones. 

Theoretically, the thymus secretes a sub- 
stance which has vagotonic properties, and 
practically this is frequently found to be 
borne out. So that persistent thymic states 
are accompanied by lozv blood pressures, 
slow pulse, hyperacidity, fatigability, and 
usually subnormal temperature. The genital 
apparatus is usually small, but besides this it 
also shows some lack of differentiation, so 
that the penis emerges from a scrotal fold 
which may entirely surround its base. 

Occasionally also, hypospadias is present 
to a marked degree. In the female, the cli- 
toris is large and projects from the labia 
more or less prominently. The blood picture 
frequently shows a moderate relative lymphs 
ocytosis, a slight eosinophilia and a low car- 
bon dioxide tension of the blood plasma. The 
vascular system is somewhat deficient, the 
arteries being thin and small and the supra- 
renal glands usually are found small and in- 
efficient. As a result of all these factors, the 
patients are not sufficiently resistant to dis- 
eases and conditions which specifically attack 
the adrenals, such as diphtheria, scarlatina 
and influenza. Likewise, as there is a low 
carbon dioxide tension, the tendency to aci- 
dosis is marked. Qiloroform anaesthesia, 
violent sliock or emotion, a rapid call upon 
the adrenalin reserve through sudden exces- 
sive activity, frequently bring on collapse 



and death, without there having been any 
antecedent cardiac lesion demonstrable. It 
had been believed that these "thymic" deaths 
were due to pressure by the enlarged thymus 
upon the trachea, and although this may of- 
ten be the case, yet a few autopsies after 
such deaths have shown hemorrhage into the 
small adrenal bodies, which accounted for 
the lethal termination. There is also a lack 
of tone of the smooth muscle fiber, so that 
visceroptosis, enuresis and allied conditions 
are frequent. 

Compensatory Disturbances in the 
Thyroid, Pituitary and Adrenal Glands. 
— From the foregoing, it might be thought 



to be a comparatively simple matter to rec- 
ognize these cases at a glance, but the diffi- 
culty is that whenever in the human econ- 
omy conditions are present that might tend 
toward the destruction of the individual, 
compensations occur to offset this tendency. 
Hence other structures whose secretions are 
antagonistic to the thymus and its vagotonic 
effects are presumably called upon to per- 
fonn such compensation. Such are the ad- 
renals, the pituitary and probably at times 
the thyroid — all of which have sympathi- 
cotonic properties. As a result, and depend- 
ing upon which of these subsidiary factors 
is involved to the greatest extent, will we 
have added to our clinical picture the charac- 
teristics of such secondary involvement. This 
means that signs of dysthryoidisni, or dys- 
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pituitarism or a disturbed adrenal system be- 
come engrafted upon the picture. Not to an- 
ticipate such characteristic signs, it may nev- 
ertheless be wise simply to indicate a few of 
these superimposed characteristics. The de- 
ficient hairy growth may gradually become 
normal or even increased in amount; the 
blood pressure become too high and pituitary 
headaches may supervene. It therefore be- 
comes of the utmost importance, in integrat- 
ing the symptoms shown by the patient, to 



determine the chronological order of appear- 
ance of the various components of the 
picture, in order that a proper survey and a 
comprehensive analysis of the process may 
be made. 

Psychic Make-up Due to Subinvo- 
LUTED Thymus. — The mental picture pre- 
sented by these subinvoKited thymic states 
is also of great importance, for analagous 
to their structural lack of differentiation is 
their psychic make-up. They remain childhke 
in their character, so that they are self- 



centered; simple in their mental processes, 
and imitative; looking for protection and 
care, and more or less unfitted for the active 
struggles of life. They are obstinate and 
negativistic. If, however, an efficient com- 
pensation takes place, then, although the 
mental development may have been delayed, 
it nevertheless seems finally to reach com- 
plete maturity; and these individuals are 
among the brightest and most intelligent of 
their community. 

Precocious Involution of the Thy- 
mus. — In contradistinction to these hyper- 
thymic states, are those produced in indi- 
viduals by a precocious involution of the 
thymus. Here we have too rapid a differen- 
tiation and as a result the old-young type 
is produced. The individuals in this group 
are short in stature, the epiphyses unite early 
with the shaft of the bone, and with this, the 
characteristics of an adult are superimposed. 
T'hus, the permanent teeth come in early, 
though frequently in an anomalous manner. 
I have seen a lack of one or the other canine, 
one or both lateral incisors missing, and fre- 
quently all the teeth are out of alignment. 
The secondary hair is early in appearance, 
pubic hair developing as early as the eighth 
or ninth year, with development of breasts 
and a precocious menstruation. One case of 
this type has come under my observation in 
which the menses came on in the second year 
of life — in a mulatto woman of Virginia. 
These patients are stockily built, with com- 
pact frame and frequently vigorous. Their 
blood pressures are too high, and their blood 
picture shows an adult polymorphonuclear 
count even in their childhood days. The gen- 
itals are normal in size and character. Of 
chief interest is their mentahty. They are 
precocious, with much initiative, are easily 
aroused to anger and are resentful. They 
have cruel instincts and show little inhibi- 
tion. Although they seem far advanced for 
their years while still young, yet they never 
seem thoroughly to mature and become 
blocked in early adolescence. They seem to 
retain their impulsive, unreasoning charac- 
teristics, brook no restraint, and remain con- 
stantly a prey to their easily aroused anger. 
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PINEAL GLAND 



Experimental Evidence. — Up to very 
recent times, the question of the glandular 
character of this epiphyseal appendage was 
debatable. The older conception of its being 
tflfe vestfgiaf remains of an amphibian or rep- 
tilian parietal eye has practically been de- 
cided by the work of Tilney and Warren " 
in the negative, and further than that, the 
positive evidence of the presence of an epi- 



FiG. 4. Progressive Muscular Dystrophy with 
Marked Pineal Shadow; pineal shadow seen in 
Fig. 6. Alrophy and dystrophy of muscles are 
plainly illustrated, especially those at the base of 
the neck; one bundle of the left pectoralis stands 
out prominently. 

thelial secreting tissue presented by the same 
authors, gives a basis for the contention that 
this structure is of the ductless gland group. 
The experimental evidence produced by 
McCord " and Horrax " and to a lesser de- 
gree the clinical findings of Timme '° seem 
to bear out this supposition. For McCord ^' 
gives detailed descriptions of the changes 
that take place in his tadpoles when fed 
pineal substance, chief among which is the 
rapid change of their color from opaque 
olive-green to a transparent, almost colorless 
vitreous character. Horrax,* from his extir- 
pation experiments upon animals, showed 
that removal of the pineal gland resulted in 
rapid genital development and growth, and 
feeding of pineal produced growth and 
strength of body. Timme '" finds that early 



involution of the pineal — as evinced by 
shadows in the x-ray pictures of the skull — 
almost invariably accompanies muscular met- 
abolic disturbances, so that fatigability and 
inability in the muscular system are present. 
Indeed these disturbances may reach the de- 
gree of typical muscular dystrophy, in a 
number of cases in which early pineal 
shadows are seen in the roentgenograms. 
Again here do we find varieties of mental 
disturbances accompanying the glandular 
dysfunction. 

Pineal SuBiNvoLurioNs.-^In cases of 
subinvolution of the gland, we are con- 
fronted with a symptomatology that at the 
present time cannot be definitely assigned, 
for the reason that no method has as yet 
been presented that will give us direct knowl- 
edge of subinvolution. When, however, a 
case presents itself that has the characteris- 
tics of a retarded sexual development, both 
in the genital sphere and in the psychic do- 
main, such retardation being of a direct 
growth character without the concomitant 
of reversion or lack of differentiation, pineal 
subinvolution must be thought of. If, fur- 
thermore, the muscular system of such a pa- 
tient shows undue development and his men- 
tal reactions are childish, it is probable that 
pineal subinvolution is present. Here comes 
in the theory that pineal activity holds in 
abeyance pituitary evolution ; and hence that 
the hypopituitarism thus resulting gives rise 
to the symptoms. Discussion of this situation 
will take us too far afield and would prove 
profitless at this juncture. Any change in the 
chronology of normal glandular function 
must of necessity cause changes in all inter- 
nal glands. Even so, the beginnings of such 
a universal rearrangement presumably have 
their signs for us to read. 

Precocious Pineal Involution. — The 
matter lies a little differently with precocious 
pineal involution, for here we not infre- 
quently have evidence of an early deposit of 
pineal sand by means of radiography. Nor- 
mally, such evidence may be gleaned at any 
time after the thirtieth year. But if pineal 
shadows are seen in comparatively early life. 
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before the twenties, we have some proof of 
the early cessation of pineal activity. In these 
cases we always have a cUnical picture dif- 
fering from the normal. It may be in the 
genital sphere, the deficient muscular system, 
or in the mental precocity. Occasionally, 
though rarely ( Fig. 5 ; dystrophy ; large gen- 
itals) we see all three fields represented. In 
this particular photograph, there are well 
represented the enlarged genitals, and the 
disturbed muscular system. The muscles 



ances in only one field are manifest. There is 
a blood sugar disturbance — usually one of 
low content in these precocious pineal cases 
— analagous to the findings in the myasthe- 
nias and in the dystrophies. 

If now, we combine the results of either 
one of the disturbed thymic states with 
either one of the pineal, we can produce four 
combinations. It is such a composite picture 
as any one of these four combinations might 
show that requires of us interpretation. With , 



Fic. 6. Ski 



F Fia 4, Showing Pineal Shadow. 



Fic. 5. Bov OF Nine Years with Pineal Shadow; 
showing a combination of disliirbances, due prob- 
ably to pineal involvement, in the muscular and 
genital spheres. Markedly enlarged genitals; dis- 
proportion in thorax and legs; atrophy of the 
shoulder girdle muscles with contractures in the 
tendons of the upper extremities preventing full 
1 of the arms. 



have the appearance of those of progressive 
muscular dystrophy. They also show the 
contractures seen in this disease as witnessed 
by the inability to extend the arms com- 
pletely in all segments. This boy showed a 
marked pineal shadow. But usually, disturb- 



each of these four composites we have to 
add the effect of a similar disturbed func- 
tion in all the other endocrine organs. The 
fact needs but to be stated to give some real- 
ization of the difiiculties, or rather impossi- 
bilities, of a correct and demonstrable inter- 
pretation of most of the syndromes that 
greet us. 

The Thyroid Adrenal and Pituitary 
Group. — The next group of endocrine or- 
gans that interest us is comprised of the thy- 
roid, the adrenals and the pituitary. It is this 
group that controls quantitatively and peri- 
odically the activity of the other internal 
secretory organs ; and the intensity, regular- 
ity and reactive capacity of the functioning 
of the vegetative nervous system. In short, it 
controls the automaticity of the individual 
in his adjustment to environment, in his re- 
action to fatigue, disease, to anger and other 
emotions, to competition in the struggle for 
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existence, and prepares the organism physi- 
cally to meet the shocks attendant upon it. 

THE THYROID GLAND 

Experimental Evidence. — It is unnec- 
essary here to dilate upon historical allusions 
in connection with our progressive advance 
in the knowledge of the activity of the thy- 
roid gland. Suffice it to say that all may be 
summed up in the work of Kendall ^ of the 
Mayo Foundation. This investigator has 
within the past few years succeeded in iso- 
lating what seems to be the active principle 
of the gland in a remarkably high iodine 
combination. He has designated this com- 
pound by the name thyroxin. Its experimen- 
tal administration to animals and men has re- 
sulted in the same increased metabolic ac- 
tivity as is produced by feeding whole thy- 
roid gland. And the administration of so 
small a quantity as o.ooi gram daily has 
produced profound effects in man; with a 
rise in the basal metabolism corresponding 
closely to a proportionate increase of this 
active principle. The theory of its function 
in the body is that it acts as a catalyzer — 
that by its presence the amino-acids which 
have been produced by partial protein de- 
struction are further reduced by the thyroid 
principle to carbon dioxide, water and am- 
monium carbonate; the ammonium carbon- 
ate being converted finally into urea by para- 
thyroid action. That is to say, the thyroid- 
parathyroid apparatus has for its function 
the preparation of the results of body oxida- 
tion into compounds which can be readily 
eliminated froth the body by the emunctories. 
From this we can readily predicate the effect 
upon the body of disturbed thyroid activity. 

Underactivity of the Thyroid. — In 
underactivity of the thyroid, there are dif- 
ficulty and delay in the transformation of 
the amino-acids into lower compounds, and 
hence the excretory organs cannot properly 
perform their duty, with the following 
results: 

I . The excretions and secretions generally 
are diminished. The urine output is lessened, 
perspiration is diminished, constipation en- 



sues, respiration and the cardiac rate are 
diminished. 

2. The partially decomposed proteins are 
retained in the tissues, and a diminution of 
further protein cell destruction follows. As a 
result, oxidation is lessened, the body tem- 
perature is lowered and blood pressure fails. 

3. Sluggishness in all domains of activity 
is the order of the day. The individual suffer- 
ing from such hypothyroidism reflects all 
these metabolic changes in his reactions. His 
body and mind are sluggish, his mental capa- 
city for reception and ratiocination is inade- 
quate ; he becomes more or less dull or leth- 
argic and stupid. 

4. Tissue change becomes marked. Myxe- 
dematous infiltration of the subcutaneous tis- 
sue is manifest; skin, nails and hair show 
the lack of tone and growth in varying de- 
grees depending upon the intensity of the 
disturbance in the thyroid ; and as the lack of 
metabolic activity is characteristic of all cel- 
lular elements in the body, so do we second- 
arily find sluggishness in the secretory pro- 
ductivity of the other glands of internal se- 
cretion. 

5. Hypopituitary and hypoad renal states 
are engrafted upon an original hypothyroid 
condition, and a true polyglandular insuf- 
ficiency is produced. 

' Individuals of this hypothyroid constitu- 
tion will vary in their clinical aspects de- 
pending upon the chronological advent of 
their disturbance. 

Cretinoid States. — In early life such a 
deficiency produces the cretinoid states 
with secondary eunochoid characteristics. 
Growth in stature is deficient; hair, nails, 
skin, teeth show lack of development with 
but little recuperative and restorative power. 
Body metabolism is at its lowest point with 
attendant low temperature, slow pulse, de- 
ficient blood pressure. There is a lack of 
mental development, the victim always ap- 
pearing of an age below that of puberty, and 
this characteristic remains if untreated even 
through several decades. The administration 
of thyroid substance, however, rapidly ame- 
liorates the condition, although up to certain 
limits only. The addition of pituitary sub- 



Qinical Endocrinology 



stance, however, to the therapy, increases its 
efficiency. 

Myxedema. — In later life the disease of 
the thyroid or general systemic disease dur- 
ing which the thyroid is affected to an under- 
functionating degree, or secondary to exten- 
sive surgery upon the thyroid, the deficiency 
produces characteristics in the body which 
theretofore had been presumably normal. As 
a result, we get a clinical picture of myxe- 
dema rather than one of cretinism, although 
in certain types of myxedema there is a 
retrograde process toward a cretinoid state 
even to the degree of diminution of libido 
with atrophic changes in the reproductive 
organs. The mental state also usually suf- 
fers degenerative changes. This myxedema 
however is almost invariably controllable by 
the administration of thyroid. Autopsy find- 
ings have shown that there is an edema of 
the brain more or less comparable to the 
myxedematous stage of the subcutaneous 
tissue. 

Intermediate Stages of Thyroid In- 
sufficiency. — Between these cretinoid and 
myxedematous types, and the normal being, 
there are numberless stages of thyroid insuf- 
ficiency. And, differing from these fixed 
types, the grades of insufficiency do not as a 
rule remain permanent even without treat- 
ment, but are subject to great variations de- 
pending upon such factors as menstruation, 
pregnancy, menopause, seasonal changes, 
intercurrent diseases and infections. This 
variability is conducive to much confusion, 
for if it is not properly understood, an exam- 
ination of the patient may disclose a seem- 
ingly normal thyroid activity due to inciden- 
tal causes but on a real basis of hypothyroid- 
ism. And so arise those clinical pictures in 
which during structural life, as a result of 
hypothyroidism, deficiency in hairy growth, 
poor tooth development, undeveloped sex 
organs and so on, have been produced, 
remaining to confuse us at a later dav 
when, although these stigmata of hypo- 
thyroidism are present, yet the patient mav 
have become normal as to thyroid efficiency. 
With this reservation, then, the typical 
hypothyroid case presents a pictnre in 



which all metabolic processes are under 
par, and this means that every tissue and 
organ shows the manifestations of this 
underactivity. The skin is thickened and infil- 
trated, dry and scaly, with coarse hair which 
has a tendency to fall out ; the teeth are 
carious, their enamel soft and non-resistant; 
the finger nails are brittle, grow very slowly 
and are cracked and seamed. The cardio- 
vascular system shows a bradycardia, a low 



Fia 7. Case of Scleroderma whicr has Progressed 
Half-way Toward Cure on Polyglandular 
Therapy. Is at present entirely well, with the dis- 
appearance of all signs of scleroderma. Illustrates 
one type of thyroid insufficiency. 

blood pressure combined with low general 
body temperature. The basal metabolism is 
diminished. The secretions are diminished, 
very little perspiration, a small output of ur- 
ine and constipation being the rule. The skin 
reaction is almost nil. Mentally, the patient 
is dull, sluggish and with little initiative. He 
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moves slowly and thinks slo.wly, is extremely 
forgetful, and his lethargy is occasionally 
disturbed by outbursts of anger due probably 
to his maladjustment to the more quickly 
moving world about him. His sleep is pro- 
found, and in the morning on awakening 
much time is required to get into a. fit condi- 
tion for the day's work. While the appetite 
is usually poor, yet there is distinct gain in 
body weight, due to the lessened oxidation 
and output. The external appearance sug- 
gests often the picture of cardio-nephritic 
disease, but the urine shows practically no 
albumin and an occasional cast. The urea is 
extremely diminished in quantity. There is a 
moderate degree of anemia, usually a rela- 
tive lymphocytosis, the blood sugar is low, 
the blood sugar curves shows high tolerance 
and frequently there is a short coagulation 
time. There are all variants of this picture — 
some cases of extremely mild type give evi- 
dences only in certain domains of their thy- 
roid lack and these are the borderline ones 
whose economic value can^be extremely en- 
hanced by the administration of thyroid 
gland. It has been frequently shown and con- 
firmed at necropsy that in inefficient thyroid 
states the pituitary gland partially compen- 
sates — ^the anterior lobe especially being con- 
cerned m this process. Hence the reason for 
the non-comprehensiveness of the hypothy- 
roid picture in many cases. Before leaving 
the subject of hypothyroidism, however, it 
is necessary to call attention to the occasional 
appearance of a goitrous mass even with the 
hypothyroid state. This is especially so in 
cretinoid states. These goiters are usually 
connective tissue masses with some fatty 
degenerative thyroid tissue and with little or 
no efficient glandular structure. 

In the treatment of this hypothyroid state 
great care is to be exercised to feed the pa- 
tients with very low thyroid doses to begin 
with, and frequently to allow periods of days 
to intervene between doses. Otherwise the 
sudden throwing of metabolic end-products 
into the circulation with overburdening of 
the emunctories will overwhelm the patient. 
Indeed, it has been shown by Plummer^'^ 



that the activity of administered thyroid 
^gland is retained for about seven days. 
Hence the danger of cumulative effect must 
always be guarded against. 

Overactivity of the Thyroid. — We are 
now brought to a consideration of the over- 
active thyroid condition. Again, following 
out the reasoning based upon the theoretical 
functions of the thyroid, hyperthyroid states 
should show the symptoms of an increased 
metabolism. The partially split up proteins 
due to cell activity are rapidly transformed 
by the excessive thyroid secretion and so the 
path is left clear for more rapid cell change. 
This produces a rise in temperature, a more 
rapid pulse, an increase in all the secretions 
and a loss of body weight. Beyond this, it 
also causes increased activity in all the other 
glands of internal secretion so that in truth 
a polyglandular hyperactivity results. If all 
these other related structures were syner- 
gistic with the thyroid then a condition lead- 
ing to rapid disorganization of the organism 
would of necessity result. But certain of 
these organs are asynergic with the thyroid, 
notably the gonads and the suprarenal cortex, 
and therefore a balance is again struck auto- 
matically. If these antogonists, however, for 
some structural or functional reason are in- 
efficient, then the balance is not maintained 
and the hyperthyroidism is only stayed in 
its onward course, if at all, by measures de- 
signed to limit the cell activity per se, or by 
artificial means of stimulation of the defi- 
cient glands or their administration to the 
patient. A combination of these measures 
often results in the cessation of the hyper- 
thyroid state. A good example of such hyper- 
thyroidism is that seen in some women after 
the menopause — ^the ovarian function having 
ceased, the thyroid is left without sufficient 
counterbalance and a hyperthyroid state en- 
sues. This awakens overactivity of the adre- 
nals, with resulting high blood pressure ; and 
the combination produces the flushing, the 
vasomotor instability, the paresthesiae and 
so on, of this condition. The administration 
of ovarian extract or lutein will often allav 
this hyperthyroidism, cause the cessation of 
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the high blood pressure and the paresthesiae 
and other aggravating symptoms, and bring 
about a condition of approximately normal 
balance. Hyperthyroid states are not of ne- 
cessity constant. Indeed, their variability fre- 
quently is a function of the resultant of the 
activities projected by the other glands and 
so a periodicity in hyperthyroidism is usually 
established. This periodicity is a double one 
in women — one phase being seasonal and 
the other menstrual. In spring, hyperthyroid- 
ism generally increases. At this point, I 
' should like to state that hyperthyroidism and 
exophthalmic goiter are not synonymous 
terms. Hyperthyroidism is a distinct hyper- 
activity of the thyroid gland, and exophthal- 
mic goiter comprises a more or less systemic 
condition in which the goiter is but a part 
and represents a diseased though not neces- 
sarily a hyperactive gland. At the present 
stage of our knowledge it might even be said 
that the two states are indicative of different 
disease processes. As exophthalmic goiter 
would take us too far afield in this particular 
discussion, we will confine ourselves strictly 
to hyperthyroidism as such. 

The causes of hyperthyroidism are many. 
They may be classified under the subheads of 
endogenous and exogenous, although the dis- 
tinction is at times somewhat fictitious. En- 
dogenous causes would include those that 
determine endocrine dysfunction, such as 
status thymico-lymphaticus, under-activity 
of the pituitary, increased adrenal activity; 
puberty, or menopause or menstruation ; tox- 
ins produced in the gastro-intestinal tract, in 
abscess cavities of the teeth or tonsils and 
sinuses; too rapid oxidation of the tissues 
through over-exercise ; the ingestion of large 
amounts of protein containing foods ; while 
among the exogenous factors we find the 
various infections and contagions, insola- 
tions, direct trauma to the gland produced by 
massage, rough manipulation of the cervical 
vertebrae, hyperextension of the head in 
physical exercises, and above all, psychic and 
emotional traumata such as fright, fear and 
chagrin. The dysfunctions of the other endo- 
crine units that determine hyperthyroidism 



are largely produced on an hereditary basis. 
Hyperthyroid activity ha^ different effects 
upon the individual, depending upon the age 
at which the process is inaugurated. If this 
occurs in the formative period before pu- 
berty, lasting structural changes may take 
place as. a result, and even though the hyper- 
thyroid state may later be cured, the struc- 
tural changes remain. Hence it comes that 
many patients that show in later years stig- 
mata of hyperthyroidism, are not necessarily 
hyperthyroid any longer, and medication di- 
rected towards such a state is contraindi- 
cated. Such signs of an early hyperthyroid 
state are seen in the rapid early differentia- 
tion of the patient; he becomes developed 
precociously. The gonads reach maturity, the 
secondary sex characteristics are present, the 
mental attributes are all acquired early in 
life. The permanent teeth come in early, at- 
tain rather large size and are firm, hard and 
resistant to infection. There is rapid growth 
in length of all members, legs, arms and 
fingers. The bones individually are slender 
and long. The palate is narrow and high- 
arched. The thorax is long and narrow and 
the neck is long. The head is narrow, the 
eyes usually close together and the cheeks 
usually rather hollow. The general appear- 
ance is one of elongation and attenuation. 
These are characteristics which remain 
throughout life and if we are not constantly 
on guard belie often our conception of the 
moment. 

The Hyperthyroid Make-up. — It is not 
true that "once hyperthyroid, always hyper- 
thyroid." After adolescence is established, 
puberty has been passed, and the epiphyses 
are united to the. shafts of the bones, the 
onset of a hyperthyroid state gives a picture 
which in all its aspects, barring structural 
differences, is largely the same at all periods 
of life. Such a hyperthyroid condition may 
appear in individuals of any and all kinds of 
body structure — even in those of a hypothy- 
roid make-up. Hence the non-dependence 
upon body structure in adult life of a diag- 
nosis of a present hyperthyroidism; and 
hence also, the appearance of hyperthyroid- 
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ism in a so-called h5rpothyroid individual. 
This hyperthyroid picture, so characteristic 
in all patients, has the following components : 

1. A rapid pulse, especially marked and 
increased after exercise, emotional disturb- 
ance, and the ingestion of much protein food. 

2. A moderate rise of temperature, the 
daily variations being from 0.5 degrees to 
i.o degree higher than normal. 

3. An increase in the basal metabolism ; a 
progressive loss of weight, with remissions. 

4. An inordinate appetite for all kinds of 
foods, chiefly protein. 

5. An increase of all the excretions so that 
several bowel movements daily are not un- 
common. 

6. A moderate polyuria is present; per- 
spiration is increased, the body and chiefly 
the extremities being constantly moist. 

7. The finger nails grow rapidly, the 
beard and mustache likewise. The reaction of 
the skin to stroking is rapid and productive 
of a pink or salmon colored tache, most 
marked over the upper chest, but present also 
even on the arms, abdomen and thighs, 
which normally do not show such reaction. 

8. The blood pressure is more or less a 
function of both thyroid and adrenals and 
hence will vary in hyperthyroid states de- 
pending upon the adrenal reserve. If this is 
adequate, then the pressure remains fairly 
high and the vagotonic results of hyperthy- 
roidism do not become manifest. That is, 
peristalsis is not so rapid, acidity is not in- 
creased markedly and fatigue and collapse 
are not necessary adjuvants as is the case 
when the adrenals are underfunctibnatinj?. 
The reflexes are exaggerated, spurious ankle 
clonus frequently being elicitd. There is also 
a fibrillary tremor of the hands. Muscle 
spasms are frequent, due probably to a dis- 
turbed calcium metabolism. 

9. The reaction to the ingestion of glu- 
cose is rather prolonged intolerance, shown 
by the delay in the blood sugar to return to 
normal. The output of urea is much in- 
creased. As a result of the heightened met- 
abolic scale, the individual shows a constant 
tendency to unrest. 



10. Both mind and body are everiastingly 
busy. And not only with present problems, 
but anticipatory of to-morrow's as well. The 
patient knows no rest or relaxation. His 
mind, filled with echoes of the day's troubles, 
prevents his falling to sleep until long after 
he retires, and he is again awake and imme- 
diately on the ''qui vive" as soon as daylight 
comes. 

As a result of the constantly moist skin, 
the rapid evaporation in draughts of air pro- 
duces frequent colds and he realizes his 
weakness in this regard. The quick reaction 
of the skin is seen in his ready flushing and 
in the erythematous patches which appear on 
the neck and upper chest in emotional dis- 
turbance. The moist hands gather grime and 
dust rapidly and hence he washes his hands 
frequently during the day. This is sometimes 
one of the first symptoms complained of by 
the patient or his friends — ^the constant 
washing of the hands. In women menstrua- 
tion is usually irregular in that the periods 
are too frequent, and the loss of blood is 
rather profuse with a prolongation to six or 
eight days of the flowing. Also as a result of 
the heightened metabolism, unless the 
emunctories are acting proportionately to the 
destruction of tissue, there is retention of 
the oxidized products and cephalagia of a 
toxic nature results. It must furthermore be 
remembered that as the increased activity 
due to hyperthyroidism is present in every 
cell, the other glands of internal secretion are 
also involved in this over-activity. It soon 
becomes evident that the picture is colored 
with pituitary, adrenal and goqadal touches 
as a result and at times even a working bal- 
ance may thus be struck. Thus hyperthyroid 
women are frequently less so during the 
week succeeding menstruation, when the 
corpora lutea secretions are holding sway. 
The tendency to vagotonia with its attendant 
low pressure, nausea, hyperacidity and so on 
is partially counteracted by the increased ad- 
renalin and pituitary output. As before 
stated, such a hyperthyroidism may be en- 
grafted upon a structure which shows all the 
signs of an early hypothyroidism or a dys- 
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pituitarism or an adrenal dysfunction. If we 
appreciate this, then the seemingly anomal- 
ous combinations become understandable. 

suprarenal glands 

Experimental and Anatomical Evi- 
dence. — These organs, two in number, are 
situated deep in the abdominal cavity in a 
position in which they are both superbly pro- 
tected and at the same time well placed for 
rapid efficiency close to the structures they 
must subserve to maintain life at critical pe- 
riods. These structures are the large abdom- 
inal blood vessels, and the critical periods are 
those of shock. The suprarenals are com- 
posed of two widely different tissues, the 
cortex and the medulla. The medulla is com- 
posed of cells which have an identical origin 
with the cells of the sympathetic nerv^ous sys- 
tem and are chromaffin in nature. Be it here 
observed that there are many rnore collec- 
tions of chromaffin tissue in the body than 
are represented in the suprarenal medulla. 
These are found at the bifurcation of the 
larger blood vessels — the aorta and carotids 
for example. Hence experiments to deter- 
mine the effect of the absence of adrenalin 
upon the organism that do not exclude these 
structures from participating in supplying 
adrenalin, are not to be relied upon without 
reservations. The suprarenal cortex is em- 
bryologically descended from the same tissue 
as the ovaries and interstitial cells and histo- 
logically they are much alike. As a result of 
their widely different origin, the medulla 
and cortex of the suprarenals may be looked 
upon practically as different organs, and in- 
deed, in some of the fishes, the cortex is en- 
tirely distinct from the medulla, and forms 
with its mate of the other side an interrenal 
body. The juxtaposition of cortex and med- 
ulla, however, is in all probability purpose- 
ful, the secretion of the one possibly 
balancing that of the other. 

Taking up the adrenal cortex, our first 
observation is its relative size compared with 
the medulla. The ratio in man is about 9:1. 
In the lower scale of animals, this fraction 



is much smaller, the cortex being markedly 
smaller in reference to the medulla. In acere- 
brate human monsters, the suprarenal cortex 
has also been found wanting. From these 
two premises it might be possible to draw a 
more or less general conclusion that the su- 
prarenal cortex varies directly with the de- 
velopment of the cerebral cortex. Such a 
conclusion is interesting in its relation to one 
theory of the function of the suprarenal cor- 
tex, namely, that its activity is one of inhibi- 
tion of the adrenal medulla. We shall see 
that the secretion of the medulla is of such 
a nature that it stimulates the sympathetic 
portion of the vegetative nervous system, 
that it maintains blood pressure and smooth 
tnuscle tone and prepares the individual for 
the necessary aggressiveness required to sur- 
vive. But in high development, this animal 
aggressiveness or combativeness is tempered 
not only by judgment on the psychic level, 
but also by a certain inhibition of the vegeta- 
tive activity occasioned by the adrenal me- 
dulla. This inhibitory limitation on the vege- 
tative level is assumed to be applied by 
the suprarenal cortex. Hence the greater the 
cortex in relation to the medulla, the higher 
the organization in the scale of life. The cor- 
tex, arising from the same source embryo- 
logically as the gonads, would seem to pos- 
sess properties analogous to them. As a mat- 
ter of fact, curious changes in the secondary 
sexual characteristics of the individual are 
manifested in cortical suprarenal disease. 
Thus in the female, a disturbed cortex pro- 
duces a distribution of pubic hair similar to 
the male distribution, namely, with a trian- 
gular upper border, the apex at the umbili- 
cus. And similarly to the testicular and ovar- 
ian effect upon blood pressure — namely, a 
depressive one— so also has the secretion of 
the cortex a depressive effect upon the me- 
dulla with a resultant fall in pressure. Dis- 
turbances of the cortex of the suprarenals 
also result often in abnormal pigment de- 
posits in the skin and mucous surfaces 
throughout the body, although it is a matter 
of some doubt as to whether the medulla is 
not also included in the pathological process. 
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It has been advanced that the depressor prin- 
ciple in the suprarenal cortex is not an actual 
secretion but simply cholin, which is a con- 
stituent of other tissues in the body likewise, 
notably the thymus. Addison's disease, which 
at one time was thought to be due to a supra- 
renal cortex disturbance, is now generally 
conceded to involve the medulla as well. In- 
deed, our knowledge of the suprarenal cortex 
is very fragmentary, and its real part in the 
internal economy practically unknown. 

The suprarenal medulla is on the contrary, 
the best known of the internal secretory or- 
gans, its product, adrenalin, being the first 
of their active principles to have been iso- 
lated. It is now also produced synthetically. 

Action of Adrenalin. — Originally, ad- 
renalin was supposed to be purely a pressor 
principle. Of late years, due to the researches 
of Cannon,^ Hoskins,® Hartman ' and others, 
it was found to have many effects upon the 
organism besides that of raising blood pres- 
sure. Indeed, even this latter property must 
be taken within limitations, for in small 
doses given infrequently, a lowering of the 
blood pressure has been produced. Further- 
more, the change in blood pressure is not 
universal in all the blood vessels of the body. 
Upon some systems it is said to have no 
effect — these are the pulmonary, the cerebro- 
spinal and the coronary arteries. Again the 
effect is different, and contrary, in the vessels 
of the skin and of the underlying muscles; 
contracture in one set accompanying relaxa- 
tion in the other. This difference in effect, 
according to Hartman, is dependent upon 
difference in dosage. The action of adrenalin 
is supposed to be exerted on the neuro-tnus- 
cular synapse, and its action may be en- 
hanced by sensitizing this synapse to ad- 
renalin. Such is supposed to be the effect of 
thyroid secretion and cocain. Generally 
speaking, it may be best to regard the ad- 
renalin as a factor in the maintenance of 
tone of smooth muscle fiber — ^not necessarily 
a contractile spastic activity, but a govern- 
ing, controlling one, maintaining elastic 
undulatory conditions. Adrenalin specifically 
stimulates the sympathetic fibers and ganglia 
of the vegetative nervous system and hence 



has a depressive effect upon the autonomic 
or extended vagus system. The results of 
this activity are far-reaching. If not bal- 
anced, an excessive adrenalin supply will 
therefore produce the signs of what has been 
termed sympathicotonia including: 

1. Delayed peristalsis. 

2. Rapidity of pulse. 

3. Flushing of the skin. 

4. Lessening of the secretions generally. 

5. Mobile and frequently large pupils. 

6. Deficiency in the gastric juice and in 
its acidity. 

7. Heightened temperature. 

8. A heightened blood pressure and a gen- 
eral increase of metabolism. 

Such individuals are the active dynamic 
kind with euphoria, initiative, optimism; 
easily excited and choleric. One of the spe- 
cific activities of adrenalin is its effect upon 
the mobilization of sugar from the store- 
house, the liver. The researches of Cannon,* 
Langley,** Dale * and others are in virtual 
agreement tliat stimulation of the splanch- 
nics, with normal adrenal glands and liver, 
produces an increase of sugar in the blood. 
Stimulation of the splanchnics with the ad- 
renals cut off from their sympathetic influ- 
ence does not produce this result. It is this 
added sugar content in the blood which en- 
ables the muscles to perform with greater 
energy than before, and is purposeful in that 
it fits the individual for the strife or flight 
which his senses tell him faces him. It is 
through the intermediary between cerebral 
cortex and suprarenal glands — ^namely the 
sympathetic nervous system — that psyche 
and soma are correlated in their activities 
for survival. 

Adrenal Insufficiency. — In an individ- 
ual insufficiently equipped with an adrenal 
apparatus or in whom the relation with the 
cerebral cortex or other correlated organs is 
either interfered with or is inadequate, a 
condition arises which makes such individual 
unfit to cope with his vital problems to a de- 
gree commensurate with such disability. To 
give concretely the situation determined by 
this inadequacy is to realize the import of 
the physiological activity of the adrenals. 
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There is not a proper maintenance of tone of 
smooth muscle fiber and hence rapid changes 
in blood pressure take place with a predom- 
inant low systolic reading. Ptoses of the hol- 
low smooth-muscle viscera, with a lack of 
internal pressure, and loss of rotundity 
develop. 

Hemorrhoidal conditions arise. There 
is a general loss of capillary tone, so that 
if the surface of the skin be stroked by 
the palmar surface of a finger the slight re- 
action of the vessels immediately concerned 
serves to distinguish the line thus made from 
the general surface of the skin and it appears 
white — the so-called Sergent line. An injec- 
tion of adrenalin just after this stroking will 
make the line disappear, as will a prior injec- 
tion prevent its occurrence. This white line 
is most difficult to obtain in the upper region 
of the chest immediately in the neighborhood 
of the thyroid gland, but when it does occur 
there, it is quite pathognomonic of an inade- 
quate adrenal system, or one that has been 
exhausted. Such exhaustion may be produced 
through overactivity beyond the safe limits 
of the particular individual, through lack of 
food, exposure to cold, an overbalance of the 
adrenals by thymus or thyroid or perhaps 
gonadal activity, and through disease speci- 
fically acting upon the adrenals-^such as 
scarlet fever, influenza and a host of other 
infections. It may be produced by adminis- 
tering too great or too long-continued thy- 
roid medication. Such thyroid medication 
calls forth the adrenalin tihrough sensitiza- 
tion and the appearance of the white line on 
the thorax, or a faint pink line surrounded 
by a border of white is a sign for the discon- 
tinuance of such medication. The white line 
is not necessarily accompanied by low blood 
pressure — ^but it always indicates an adrenal 
inadequacy and the subject is always prone 
to rapid fatigability and exhaustion. The 
blood sugar content is diminished and such 
low readings as 60 milligrams per 100 c.c. 
of blood are frequently obtained. Many of 
the myaesthenic conditions show this charac- 
teristic, and many of them are produced by 
the influence of some toxin acting upon the 
adrenals. The hypoadrenalism may also be a 



congenital or hereditary state. Status thy- 
mico-lymphaticus is usually accompanied by 
inadequate adrenals. And the external char- 
acteristics of the one are similar to those of 
the other state. The hypoadrenal individual 
cannot undertake work that requires much 
energy or requires a sudden demand for 
exertion or shock. He succumbs to anesthe- 
sia, to sudden speeding, to stair-climbing ; he 
is prone to suffer from the various disturb- 
ances of a dystonic vascular or smooth 
muscle system such as spasmodic asthma, 
urticaria, angioneurotic edema ; to vagotonic 
disturbances such as hyperacidity, gastro- 
intestinal hypermotility, low carbon dioxide 
tension of the blood, eosinophilia, intense 
perspiration, slow pulse, positive oculo- 
cardiac reflex and the many other symptoms 
and signs of this syndrome. Many of the so- 
called "neuro-circulatory asthenia" cases of 
war-time were of this type. With the lack of 
the wherewithal to defend or attack, such or- 
ganisms are the prey of constant fears. Their 
already deficient adrenals are made still more 
so by the drain on them produced by their 
psychoneurotic states of fear. The situation 
is one of unstable equilibrium and a vicious 
circle readily establishes itself. Beyond en- 
deavoring to assist the deficient adrenals in 
emergencies, little can be done for these 
cases until, through rest and overfeeding, 
some slight reserve is produced. Then 
through carefully adjusting exertion to ca- 
pacity, a slow increase of the limits of mus- 
cular activity can be attained, and adjuvants 
in the nature of pituitary extract can be used 
as substitutes for the inadequate adrenals. 
It is inadvisable to feed these patients with 
adrenal extracts for any great length of time 
for it seems that such administration retards 
the activity of their own adrenals. The main 
dependance is upon alcohol, for this perhaps 
furnishes a readily oxidizable form of carbo- 
hydrate substitute without drawing upon 
adrenalin, especially if given in small diluted, 
frequent doses. Coffee, strychnin and other 
simple stimulants only serve to produce more 
rapid splanchnic effects upon the already 
weakened glands and hence can be relied 
upon only to tide over emergencies. Even 
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here they may be dangerous, if the adrenal 
exhaustion is complete. 

The Hyperadbenal Make-up. — In the 
hyperactive adrenal individuals we see, as 
before indicated, all the effects of sympa- 
thetic overstimulation. This hyperactivity, 
producing increase in pulse rate, heightened 
temperature, increase of blood sugar, intense 
psychomotor activity and a supremely in- 
tense individual, is sometimes with extreme 
difficulty only, differentiated from a hyper- 
thyroid state. In both conditions do we have 



usually very high, six or seven million red 
cells being common. The theory of this poly- 
cythemia is that there is greater viscidity of 
the blood plasma, much of the water being 
abstracted, and causing thereby a greater 
concentration of the red cells. The increase 
is therefore but apparent. It is important to 
realize the difference in these two conditions, 
for therapy depends upon such distinction. 
Other points in the differential bearings are 
that in the thyroid state, hyperacidity of the 
gastric juice is present, and there is increased 
mobility of the intestines with several bowel 
movements daily. In the adrenal state the 
opposites are true. 



Fig. 8. Seemingly Exophthalmic Goiter: but no 
Goiter was ei'ek Present. Blood pressure i8o to 
ISO systolic; pulse 120; marked exophlhalmos ; de- 
ficient hair on body; outer eyebrow lacking; psori- 
asis; cessation of menses for one year; no loss of 
weight ; all symptomatic of deficient thyroid acliv- 
ily. When fed on thyroid gland, great rise of blood 
pressure with rapid exhausuon following. This is 
a case explained in the text as being due to hyper- 
adrenia and not hyperthyroidism. 

an increase in basal metabolism, and in both 
also frequently a tendency to exophthalmos. 
However, the hyperadrenal state is usually 
accompanied by heightened blood pressure, 
whereas the overactive thyroid state is the 
antithesis in this regard except when accom- 
panied by hyperadrenal conditions. The hy- 
peradrenal condition also produces no such 
hyperhidrosis as does the hyperthyroid. The 
red cell count in hyperadrenal states is also 



the pituitary gland 

Experimental and Anatomical Evi- 
dence. — The pituitary gland has three dis- 
tinct parts: (i) The anterior lobe known as 
the pars anterior or pituitary gland proper, 
formed by epithelial cells arising originally 
from the buccal cavity; (2} a posterior lobe, 
pars nervosa, or the infundibulum, a true 
glandular formation whose lumen connects 
with the third ventricle of the brain, and (3) 
' a pars intermedia consisting of an investing 
epithelium for the infundibulum and divided 
into two distinct parts — pars tuberalis and 
pars infundibularis and uniting anteriorly 
with the pars anterior. The importance of 
these distinctions is obvious when we know 
that their functions are different, although 
as yet only approximately understood, and 
that the clinical manifestations of their dis- 
ease are quite different and their therapy 
correspondingly altered. The anterior lobe 
in general is believed to control connective 
tissue growth in the body, especially the 
skeletal, and to control the activity of the 
gonads. The posterior is credited with prop- 
erties stimulating metabolism ; maintaining 
blood pressure not only through the agency 
of a pressor principle, but also of a depressor 
one, which has been extracted from the 
gland with alcohol. It is also said to increase 
peristalsis and stimulation of the sympathetic 
system generally, thereby improving nutri- 
tion: it increases the production and flow of 
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the mammary glands. It stimulates uterine 
contractions, increases the urinary excre- 
tions, and has lately been credited with in- 
creasing the absorption of cerebrospinal 
fluid. On accoimt of its great sympathetic 
stimulating properties, it has become the 
remedy par excellence in surgical shock, be- 
ing far more efficacious in this regard than 
adrenalin. The pars intermedia is said to 
produce a diuretic hormone which is the 
basis of a diabetes insipidus. The gland as a 
whole has a direct influence also in genital 
development, and an inhibitory action upon 
the activity of the pancreatic juice. The nu- 
merous physiological properties of the pos- 
terior lobe may be perhaps explained by the 
result of the investigations of Fiihner,* who 
isolated eight different active substances 
from the posterior lobe. From this short 
synopsis of the characteristic activities of the 
hypophysis, in which most observers are 
agreed, we can readily see to how intense a 
general disturbance of the bodily functions 
a disturbed pituitary gland may lead. How- 
ever, there must be taken into account the 
fact that the other endocrine glands can par- 
tially compensate for deficiency and surplus 
in pituitary secretion. Thus the thyroid par- 
tially compensates for the control and met- 
abolism in connective tissue such as the skin, 
hair, joints, and so on; while the adrenals 
partially control through their chromaffin 
content, the maintenance of blood pressure 
and tone of smooth muscle fiber ; the gonads 
largely are likewise linked to the pituitary, 
for they increase and decrease in their ac- 
tivity synchronously with that gland. The 
pancreas opposes the pituitary, as may be 
seen by their contrary effect in sugar 
tolerance. 

Interrelation of Pituitary and other 
Glands of Internal Secretion. — From 
these considerations, it follows that the cases 
we see and recognize as pituitary in origin 
are those in which this compensation by 
other glands is not entirely sufficient to over- 
come the original disturbance in the hypo- 
physis — a corollary to which statement is the 
fact, that, as many, or indeed, all the endo- 



crine glands take part in these various com- 
pensatory adjustments, it is extremely dif- 
ficult and often impossible to determine the 
original gland at fault; for each gland not 
only performs the complementary task as- 
signed to it, but produces effects in other di- 
rections than just the one that is desired, 
owing to its changed activity as a whole. The 
result is then seen in the symptoms produced 
by this uncompensated excess of the second- 
arily affected glands which may entirely 
overshadow the symptoms produced by the 
originally disturbed gland, and thus lead to 
a faulty diagnosis. So that, for example, if 
the adrenals are drawn into compensatory 
hypoactivity to lessen a blood pressure 
caused by hyperpituitarism originally, then 
they will by virtue of this diminished activ- 
ity also produce pigmentation of the skin. 
If these two were the only glands disturbed, 
we should then have a normal blood pres- 
sure ; but there would be pigmentation as the 
external evidence of the uncompensated ad- 
renals, and from this pigmentation it would 
be difficult to diagnose the true condition of 
a diseased pituitary. Heretofore the cause of 
such a pigmentation had been assigned solely 
to adrenal disease, but we can now readily 
understand how it might be the sole evi- 
dence of a pluri-glandular disease origin- 
ating in the hypophysis. This simple instance 
will suffice to show what complexity the in- 
tegration of the clinical manifestations of 
internal glandular disturbance may assume. 
Bearing these considerations and strictures 
in mind, I wish to sketch as succinctly as 
possible the clinical manifestations evinced 
in patients with disturbances of the pituitary 
as the probable prime factor in the pluri- 
glandular syndromes. 

Role of the Pituitary Gland in Cer- 
tain Pluriglandular Syndromes. — Let 
us take the extreme cases of disease first as 
being most easily understood. Here we have, 
first, the enlargemnt of the entire mass in 
the sella turcica, due either to tumor or cyst 
formation with decrease of the pituitary se- 
cretions secondary to the pressure exerted 
upon the hypophysis; and, secondly, a true 
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hyperplasia of the glandular elements with 
increase of the secretory activity. In either 
case there appear similar symptoms of direct 
neighborhood involvement, but with differ- 
ent secondary systemic symptoms, due in the 
former class of cases to hypopituitary and in 
the latter to hyperpituitary activity. The di- 
rect pressure symptoms give us effects upon 
the optic chiasm producing bitemporal hemi- 
anopsia, (providing that this pressure is ex- 
erted anteriorly), that is, blindness upon the 
temporal side of each visual field, or a pri- 
mary optic atrophy. The hemianopsia is seen 
in the early stages for color only and later 
on for fonn. If the tumor extends over the 
edges of the sella, then we get direct pressure 
symptoms on the sixth cranial nerves, pro- 
ducing paralysis of the external rectus mus- 
cles of both eyes, causing internal strabis- 
mus ; or on the third nerve, causing external 
strabismus ; and still later by backward pres- 
sure on the neighboring crura cerebri, the 
pyramidal tracts are involved, with the re- 
sulting disturbances of gait, ankle clonus, 
and a positive Babinski phenomenon. Of 
course, such extreme size of the tumor will 
give intense intracranial pressure with chok- 
ing of the optic disc, distention of the ven- 
tricles, with severe headache accompanied by 
nausea and vomiting, and, unless relieved by 
decompressive operations, will result in pro- 
gressive blindness. 

Hypopituitarism. — ^The systemic symp- 
toms due to the deficient secretion of the 
hypophysis under such pressure conditions — 
that is, those due to hypopituitarism, are : 

1. Increase of body weight. 

2. Increased tolerance for sugar. 

3. A loweried body temperature. 

4. A sluggish mentality with slowness of 
movement, and with diminution of sexual 
activity. 

If the condition is present in adolescence, 
and the growth of the tumor rapid, we get 
infantilisip including: 

1. An undeveloped sexual growth. 

2. Lack of hair, or a tendency toward the 
other sex in its distribution, and adiposis. 

3. In boys, developed mammary glands 
with general feminine contour. 



Hyperpituitarism. — Should the patient 
be seen in the very early stages of the new 
growth when the tumor is slow growing, at 
a time when as yet only its irritative effects 
upon the pituitary gland are exerted, and 
no actual destruction of the gland has taken 
place, the syndrome is one of hyperpituitar- 
ism; and is in this early stage therefore 
practically the equivalent of a hyperplasia of 
the gland. Should this hyperplasia arise in 
early life, before the epiphyses have become 
ossified and united, then its effect is seen : 

1. In the rapid growth of the long skele- 
tal bones, leading to giantism. 

2. In increased sexual tendencies and de- 
velopment, and precocious puberty with an 
increased growth of hair. 

3. In low sugar tolerance with increased 
urinary output. 

Should the irritating medium arise later 
in life after the ossification of the epiphyses, 
then the gigantism does not appear, but we 
have an abnormal growth effect produced 
upon the bones of hands and feet instead 
with resulting acromegaly. With the acro- 
megaly is seen the typical skull — a protrud- 
ing forehead, prognathous lower jaws, wide 
molars, k)rphotic spine; in short, the picture 
of the deformed court jester — ^the skull en 
polichinelle. Such people frequently have a 
highly developed and susceptible autonomic 
system and are witty and keen. Short of 
these extremes, we have an infinite number 
of grades of disturbed pituitary gland with 
endless combinations and alternations of hy- 
pofimction and hyperfunction. These lower 
grades, as was suggested earlier in this 
paper, are the important ones to recognize, 
for only in the prestructural change condi- 
tions can we hope to accomplish results with 
means short of surgical interference. 

The Pre-adolescent Period. — Let us 
take up the pre-adolescent period of life. We 
see a child that presents one or more of the 
following characteristics ; small stature, adi- 
posities, ununited ■epaphy&es,>.with small sex- 
ual organs, perhaps reversive in type, or with 
cryptorchidism. The skeletal muscles are 
weak, the teeth malformed, crowded, and 
irregularly placed, there is a prognathous 
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upper maxillary with a generally deficient 
bony structure, perhaps even to the extent 
of acromikria. There may be a weakness of 
the bladder walls leading to enuresis, with a 
high sugar tolerance and an abnormal desire 
for sweets. The boy's temperatment is so 
different from his fellows' that he can with 
difficulty get along with them in play; he 
cries easily and is apt to be cowardly. There 
may be added a dryness of the skin, subnor- 
mal temperature, slow pulse, and low blood 
pressure. Occasionally there are epileptoid at- 
tacks. In girls after puberty, there is apt to 
be amenorrhea. Any of these symptoms may 
point to pituitary deficiency, but if several 
are found combined in one individual, then 
the presumption is strong that such a defi- 
ciency exists. In the other type of case, hy- 
perpituitary in character, the child is a large, 
spare, and bony framed individual, eyes wide 
apart, broad face and large feet and hands, a 
square protruding chin, with early profuse 
growth of axillary and pubic hair and per- 
haps even a general hypertrichosis, with ra- 
ther thick skin and large sexual organs. 
There is precocious puberty. The teeth are 
broad, large and unspaced, or normal in size, 
though spaced, and there may be polyuria 
with occasional traces of sugar in the urine. 
The temperament of such a child, unless the 
process has gone too far, is one of aggres- 
siveness, of pugnacious tendency. Later, 
should the hyperfunction continue, his mind 
becomes sluggish, he suffers with headaches, 
and the more marked structural changes 
take place. 

Dyspituitarism. — It might be well to add 
here that the more advanced sjrmptoms are 
possibly due to the change from early hyper- 
fimction to the later succeeding hypo func- 
tion — a frequent sequence. One must always 
remember that both processes may at dif- 
ferent times affect the same individual. 
Whether intercurrent disease fans the flame 
which was dying out, or blows and falls 
cause an irritation of the gland which had 
become dormant, or yet that the other endo- 
crine glands influence the pituitary, suffice it 
to say that there are individuals in whom we 
see mixtures of these clinical manifestations 



pointing to alternating hyperpituitary and 
hypopituitary disturbances called dyspituit- 
arism. 

In this connection we may mention the se- 
ries of cases with epileptic episodes. It has 
been stated by Horsley^ that undue excit- 
ability of the cerebral cortex supervenes af- 
ter posterior lobe excision or in posterior 
lobe deficiency, which might account for the 
seizures. My experience has been that these 
cases are usually dyspituitary in nature, i.e., 
they give many evidences of a hyposecretion 
of the gland— dry skin, amenorrhoea, adi- 
posity, malformed teeth, narrowed eye dis- 
tances — high sugar tolerance, low tempera- 
ture and pulse rate, combined with the 
hypersecretory conditions — much hair, high 
blood pressure, excitability and with exces- 
sive sexual irritability. In these epileptic 
attacks the patients frequently have so-called 
uncinate fits, due probably to the neighbor- 
hood symptoms of an enlarged pituitary in- 
fluencing the uncinate gyrus of the temporo- 
sphenoidal lobe. These patients frequently 
have dreamy states associated with gustatory 
and olfactory impressions without true con- 
vulsions; and their epileptic aura is usually 
one of taste or smell disturbance. In dyspit- 
uitarism also, we may find a generalized 
status thymico-lymphaticus with excessive 
adenoid formation, frequent nose bleeds and 
intermittent mucous discharges into the 
pharynx. Now, clinically, we find all condi- 
tions and combinations of the foregoing 
signs and symptoms, and added to them, I 
have also frequently noticed the abnormal 
adaptation of the patient to his condition and 
environment, and in his emotional bearing 
and control. Usually patients with the clearly 
defined hyperactive pituitaries show in their 
early and transitional stages, precocious 
psychic development. They are self-con- 
tained and calculating, exhibiting self 
restraint in an unusual degree; usually, by 
quiet poise indicating great latent power, 
they control the situation in which they find 
themselves with pla3anates older than them- 
selves. The hypopituitaric, on the other hand, 
is mentally and bodily sluggish, dull and 
apathetic, and backward at school; and he 
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loses control at the slightest difficulty, and is 
dismayed at the problems he faces. At times 
he is the victim of compulsion neuroses — 
pathological liar; kleptomaniac; unmoral. 

The importance is in the early recognition 
of pituitary disturbance. Does the patient 
that you believe simply to be imder par or 
overstrung, complain of headaches, does he 
readily get drowsy, has he subnormal tem- 
perature, does his nose bleed readily, has he 
deficient perspiration even on the hottest 
day, are his eyes too close or too far apart 
to be normal, is his hairj' growth peculiar in 
any particular, are his teeth abnormal in 



Radiographic Types of Sella Turcica. 
— A few words regarding the radiographs of 
the skull and the conclusions that may be 
drawn from the sella turcica outlines. So 
much has been. uttered as to the interpreta- 
tions that may be made of various so-called 
deformed sellae turcicae that a few photo- 
graphs of extreme abnormality are included 
in this paper. As a general rule, these sella 
pictures fall into five groups: 

1. Generally contracted, with clinoid pro- 
cesses that close in the cavity to some degree, 
but with no erosions. 

2. The same type as i , but with evidences 



Fio. 9. Showing Sella Tukcica with Marked Pos- 
terior Erosion, causing free communicalion be- 
tween ihe sphenoid sinus and ihe pituitary fossa; 
ihe clinoids largely closed in by the superior por- 
tion of (he cavity. The patient had intense head- 
aches for ten years; inlratemporal in character; 
improving automatically as erosion proceeds but 
more rapidly on pituitary feeding. 

character or spacing? These, and similar 
queries indicated herein, that heretofore re- 
ceived but scant attention from us on account 
of their seeming irrelevance to the condition 
complained of, are the vanes pointing in the 
direction whence comes the storm. If you 
wait until his visual fields are destroyed, or 
his choked discs cry for rehef, or his acrome- 
galy has become a real deformity; then you 
have lost valuable time in his treatment; 
your patient is beyond help. The early rec- 
ognition of pituitary disturbances is equiva- 
dent to a reclassification of many disease en- 
tities heretofore described as functional. 



?iG. 10. Skull Showing Complete Enclosure or 
Seixa by Clinoids; epilepsy with periodic head- 



of erosions in the clinoids or the dorsum or 
the floor of the cavity. 

3. Normal size of sella without erosion. 

4. Normal size of sella with evidence of 
marked erosion. 

5. Abnormally large sella with or without 
erosions. 

Types I and 2 are pathological and almost 
invariably produce clinical symptoms — type 
I, of simple hypopituitarism in one of its 
several forms; type 2, of hypopituitarism 
with pressure symptoms involving the 
chiasm, or the oculomotor nerves or the 
tracts in the crura cerebri, with headaches 
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and perhaps epileptiform seizures. Type 3 
admits of no conclusion regarding pituitary 
disease although pituitary disease cannot be 
excluded. This type includes by far the larg- 
est number of cases. Types 4 and 5 are both 
pathological and include cases of hyper- 
plasia and tumor or cyst with all the attend- 
ant symptoms of general intracranial pres- 
sure together with neighborhood pressure 
symptoms and metabolic disturbances. 



In the first place, unless the tumor mass 
presses directly forwards, no hemianopsia 
will occur. Hence the possibility of an hypo- 
physeal tumor without hemianopsia. 

If the mass presses posteriorly, then it is 
possible to have a Symptomatology depend- 
ent upon the amount of pressure or irritation 



Fic. 12. Akhomikria; Chubby, child-like hands in 
aduli woman weighing 200 pounds, due id hypopitu- 
itarism; with very small enclosed sella. 



Fig. II. Pituitary Oresity. Girl of nineteen; very 
small hands, small mouth; adiposity confined to 
lower segments largely; fed on thyroid injudi- 
ciously and collapse ensued. Improved very much 
on pituitary Feeding. Has small enclosed sella 



Fic. 13. ACKOMECALic Hands; in adult woman, age 
fifty-three years, whose acromegaly terminated at 
thirty'fifth year spontaneously; sella very large 
and eroded. 



Direct Pressure Effects of Sellar exerted upon either or both crura cerebri; 
Mass. — A few words of warning also re- that is to say, either or both pyramidal tracts 
garding the regularity of certain symptoms may be affected, as well as either or both sen- 
referable to direct pressure of a sellar mass sory tracts and the consequent sequelae pro- 
upon surrounding structures, may not be duced — positive Babinski, exaggerated re- 
amiss, flexes with clonus and sensory changes — all 
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these without either hemianopsia or oculo- 
motor palsies. 

With a lateral enlargement of the mass, 
oculo-motor palsies and disturbances of cir- 
culation in the eyeball due to pressure upon 
the cavernous sinus may occur. All of these 
encroachments of "the sellar mass produce 
headache of the intratemporal type — now 
known as pituitary headache. 

Action of Pituitrin. — The active prin- 



similarly increased, so that in cases of hem- 
orrh^e through laxity of its walls, in the 
third stage of labor, in menorrhagia and 
metrorrhagia, its use is followed by prompt 
cessation of the flow. I have even seen its 
careful use in atonic uteri that habitually 
abort, followed by a cessation of this habit. 
The atonic bladder wall occasioning noctur- 
nal enuresis, is often much benefited and the 
annoying symptom alleviated or cured by 



Fig. 14, Far Advanced Acromegalic; pigment patches 
on shoulders and arms antedated the acromegaly. 
They followed upon an obscure abdominal affec- 
tion, probably tuberculous ; and are an expression 
of suprarenal insufficiency. The attempt by the pitu- 
itary gland to compensate for the deficient supra- 
renal s possibly accounted for I he acromegalic 
symptoms. Sella was markedly enlarged, 

ciples of both anterior and posterior lobes of 
the pituitary are now said to have been iso- 
lated and at least one of them, that derived 
from the posterior lobe, known commercially 
as pituitrin, is of great potency. Its use, es- 
pecially hypodermaticaily. has a specificity 
of action upon the contractile power of 
smooth' muscle fiber so that a heightened 
biood vessel tone is produced, and -thereby 
an increased blood pressure ; uterine tone is 



Fig. 15, Facet's Disease. Confirmed by *-ray of 
bones. Patient shows many endocrine anomalies; 
almost no eyebrows, and no hair on body. Teeth 
spaced and stratified; left clavicle shows bony ac- 
cretions ; skull shows very small and enclosed 
pituitary fossa and practically no frontal sinus; 
condition much relieved by feeding pituitary and 
thyroid. 

its use. In shock of all kinds, surgical, ana- 
phylactic and emotional, pituitrin is a valu- 
able measure. In late years, the annoying 
polyuria of diabetes insipidus has been con- 
trolled by hypodermatic injections of pituit- 
rin. In severe cases, pituitrin may be given, 
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diluted with normal saltne solution, intraven- 
ously. The severe headaches of acromegalics 
and the bitemporal hemianopsia of pituitary 
hyperplasia occasionally succumb to its use. 
It is, however, to be strictly observed, that 
long continued use of this remedy produces 
intense asthenia and also that on account of 
its effect in increasing peripheral resistance, 
it should not be used in cardiac disturbances 
with uncertain compensation. The active 



perimentation on the thymus and pineal 
glands have had effects upon gonadal devel- 
opment. Overactive and subinvoluted thymic 
glands produce in the gonads lack of differ- 
entiation so that the male organs approxi- 
mate the female in that the penis emerges 
from beneath a scrotal fold which in a meas- 
ure represents the labia majora. In the fe- 
male, the clitoris is large and protrudes from 
the angle of the labia. Pineal early involution 



Fic 16. Sxuii Showing Extremely Large Sella in 
AN AcKOMECALic, WITH THINNING OF THE Walls 
AND Erosion of the Clinoids. Biietnporal he- 
mianopsia present. Intense headaches intra temporal 
in situation. Partially relieved by intravenous in- 
jections of pituitrin. 

principle of the anterior lobe is said to have 
been isolated by Brailsford Robertson " and 
named by him, tethelin. He states that it 
produces all the effects — especially of 
growth — inherent in the anterior lobe of the 
pituitary. Sufficient data have as yet hardly 
accumulated to substantiate this claim. 

THE GONADS 

Experimental Evidence. — It remains 
for us to outline some of the salient features 
of the Gonads and their relation to others of 
theJDlfrnal glands. Experiments carried out 
in this field have been numerous and the re- 
sults intensely interesting. As outlined earlier 
in this paper, disturbances and operative ex- 



FiG. 17. Adiposis Dolorosa (Dercuu's Disease). 
Showing modulated character of adiposities, many 
of which were extremely painful; largely confined 
to the lower segments. Followed upon birth of child 
weighing almost 20 pounds (sic). The sella turcica 
was small and enclosed and pituitary feeding ame- 
liorated the condition. 

brings in its wake early gonadal development 
with secondary sex characteristics, while de- 
layed involution produces a lack of sex gland 
development, although providing the thymus 
is normal, this lack of development is simply 
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in size and not in character as is the case 
with a thymic subinvolution. In adolescent 
and adult human beings with normal gonads, 
disease of these organs or accidents and in- 
juries often produce a change in the second- 
ary sex characteristics as well, so that we 
find a change in the voice, disturbances in 
secondary hairy growth, a change in the con- 
tour of the body and frequently also a defin- 
ite change in the mental characteristics lead- 

F' ' 1 



growth and hairy distribution, with accen- 
tuation of the clitoris ; and the similar 
changes due to transplantation of the ovar- 
ian structures into castrated males are strik- 
ing. Still more suggestive are the experi- 
mental researches of Knud Sand," who af- 
ter castrating both male and female rats and 
guinea pigs transplanted both ovaries and in- 
terstitial male tissue into one animal. This 
animal took on the characteristics of a true 



Fig, i8. Masculine Haik Distribution in Female, 
Mustache, heard, masculine pubic hair; psycho- 
neurotic; menses established at nineteenth year 
and ceased at thirtieth with intervals o( six months 
between periods. Maladjusted, depressed, shut-in 
type. Thirty-five years of age. 

ing to a species of acquired infantilism. The 
experiments of Steinach,'* of transplanta- 
tion of male interstitial tissue into ovariec- 
tomized females (guinea pigs) with the at- 
tendant subsequent changes of the entire ani- 
mal into one with male characteristics of 



Fig. 19. Feminine Hair Distribution in Male. 
Never shaved; no hair on body except pubic re- 
sion; great fatigability; feminine attributes, al- 
though he looks powerful and pugnacious and is 
over 6 feet high. Is occupied as typewriter and 
stenographer. Psychoneurotic; maladjusted. Low 
blood pressure, low blood sugar, exhaustibility ; 
also presents a suhinvoluled thymus gland and a 
small but eroded sella turcica. 

hermaphroditism, with mammary secretion 
and spermatogenesis. In a Utter of males, it 
comported itself as a female and with fe- 
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males as a male. He finally transplanted 
ovarian tissue directly into the scrotum of 
the male and really produced thereby a bi- 
sexual organ with both corpora lutea and 
spermatogenetic formation. 

Relation of Gonads to Other Glands. 
— The relationship between the gonads and 
the other organs is not fixed. During the pe- 
riod following menstruation when the cor- 
pora lutea are formed, there is usually a dim- 



presumably less opposed, becomes overactive 
and the nervousness, excitability, and gen- 
eral mental uneasiness produced by thyroid 
activity become manifest. This again suc- 
cumbs to the fresh luteal secretion. However, 
when, through nonactivity of the ovary — at 
the menopause for instance — this is not the 
case, then the persistent thyroid, uncompen- 
sated by luteal secretion, produces many of 
the symptoms of this state. The paresthesiae, 



Fia 20. Infantilism. Age forty-one. Voice Wgh- 
pitched and soft; testicles undescended: moderate 
mammary gland development. No hair on body ex- 
cept a few sparse hairs on pubes ; never shaved ; 
abdomen of feminine type; was 21st child out of 
22 children. Skull shows small sella, moderately 
eroded; thymus gland shadow present in x-iay 
plate. Is extremely competent in business. Has 
some phobiae relating to early senility. 

inished thyroid activity. As this period of 
luteal activity begins to wane, and the next 
menstrual period approaches, the thyroid. 



. Showing Absence of Lateral Inhsors of 
Upper Jaw of a Young Woman of Twenty- 
She has never menstruated: jr-ray examina- 
shows no hidden incisors and gynecological 
shows rudimentary uterus and an ab- 

sleeplessness, nervousness, irritability, car- 
diac arrhythmia, vasomotor disturbances and 
profuse sweating of this condition are well 
known: and are in all probability due largely 
to thyroidal disturbance. The increased blood 
pressure seen frequently at this time is due 
to the sensitization of the neuro-muscular 
synapse to adrenalin by the thyroid activity. 
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If this adrenalin content is deficient, then we 
get intense weakness, asthenia and collapse. 
The administration of lutein at this time 
offsets this thyroid activity and often bril- 
liant results follow in the alleviation of the 
very annoying conditions produced by it. 
The relation of the thyroid to the gonads is 
also strikingly shown in the increased rapid- 
ity of sexual development under its influence. 
In amenorrhea, or in delayed and scanty 
menstruation, thyroid administration is ef- 
fective. In the delayed differentiation due to 
thymic subinvolution, with the testicles still 
in the abdominal cavity, thyroid administra- 
tion is a potent agent in producing their 
emergence through the canal into the scro- 
tum. The relation of the pituitary to the go- 
nads needs hardly to be stated. It is univer- 
sally known that if the gonads be ablated in 
early life, great stature results, due to a sec- 
ondary activity in the pituitary gland. Thus 
the eunuchs. It is also believed that the pe- 
riodic headaches that accompany menstrua- 
tion, are due to temporary pituitary hyper- 
plasia. The anterior lobe of the pituitary is 
believed to be the controlling factor in the 
gonadal balance. It is a fact in my experience 
that radiographs of the sella turcica in which 
the anterior clinoids dip down into the cavity 
of the sella, contracting it especially in its 
anterior compartment, are accompanied by 
malformed or abnormally developed sexual 
organs and curiously enough by disturbances 
in the psychosexual sphere. Ablation of the 
testicles or of the ovaries produces in indi- 
viduals that have in combination with a 
hypersexual make-up, qualities of the un- 
moral imbecile, and that are hence dangerous 
to the community, a more or less complete 
docility and they may be thus partially re- 
generated to become moderately useful 
economic factbrs. 

Investigators of a decade or so ago ad- 
vanced the theory that as a result of early 
sex maturity, the epiphyses became joined to 
the shafts of the bones earlier than normal 
and hence growth in stature ceased; con- 
versely, that delayed gonadal development 
caused a delay in this ossification, with at- 



tendant growth in stature. This is true in 
the author's experience in the majority of 
cases, but the exceptions are so numerous 
and so prominent that the theory as a luii- 
versality must fall. The probable reason 
underlying the situation is that the growth 
factors represented by the thymus and pituit- 
ary glands already mentioned are properly 
or improperly balanced and thus produce 
variations in the growth of the long bones. 
But both of these factors also determine to 
some extent gonadal development though in 
an antagonistic way, whereas in growth of 
stature their activity is synergistic. Thus va- 
rious combinations might readily arise in 
which both gonadal development and stature 
growth were variously and at times diversely 
limited in the same individual. Similar fail- 
ure of so-called universal laws controlling* 
endocrine manifestations rests upon like 
reasoning. 

In closing this lecture, in which of course, 
only some of the salient points of the vast 
subject are touched upon, it may not be 
amiss to outline the dynamic nature and the 
continuity of the processes in the internal 
glandular system, which enable the individ- 
ual to emerge from his inherited difficulties 
to become a normal economic factor. To do 
this concretely, let us follow the development 
of the child that in its early years is the sub- 
ject of that disturbed glandular situation, 
"status thymico-lymphaticus." If the dis- 
turbance is critical, early death ensues as a 
result of too sudden and great demand upon 
its energies — in running, during anesthesia, 
in emotional stress. But, if spared from these 
eventualities, one sees a gradual change take 
place in its constitutional reactions depend- 
ing upon various internal glandular compen- 
sations. It will be remembered that status 
thymico-lymphaticus is accompanied by low 
blood pressures, intense fatigability, low 
blood sugar content, low carbon dioxide co- 
efficient, a low polymorphonuclear count and 
in general a deficient chromaffin system and 
an underacting pituitary gland. If there 
were a possibility of the pituitary becoming 
overactive, it might compensate for some of 
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the suprarenal shortcomings, such as ex- 
treme fatigability, low blood pressure, low 
blood sugar. This can be accomplished in 
some cases without any apparent manifesta- 
tions of the disturbance excepting that of in- 



must give way. As a matter of fact, erosion 
of the clinoid processes does occur, together 
with excavation of the cavity in all direc- 
tions, notably posteriorly and in the floor, 
even extending into the sphenoid stnus. In 



creased growth. But more frequently the this process of enlargement of the sella tur- 
pituitary in these status cases is confined cica, however, due to the mechanics of the 
within very narrow limits by a small and situation, many symptoms arise. Pressure of 



Fic 22. Case of Status Thymico-lymphaticus 
Emerging frou this Condition as Described in 
Text. This case has a very small sella, has an un- 
developed genital system with scrotal implantation 
about the base of the penis; has no hair on body; 
bruises easily as seen from slight pressure of 
thumb on raised arm a few minutes before picture 
was taken; has spasms of muscles and enuresis; 
.r-ray shows thymic shadow ; low blood sugar, low 
carbon dioxide tension. Patient is a pathological 
li;ir. Age thirteen years. 

closed-in sella turcica. In order that enlarge- 
ment and hyperactivity may occur on the 
part of the pituitary, this narrow enclosure 



Fig. 23. Lates Development of a Case of Status 
Thymico-lymphaticus. Still shows thymic sha- 
dow ; sella turcica much eroded ; feminine pubic 
hair ; although he looks strong and well -developed 
yet he has intense asthenia, low blood pressure, 
low blood sugar and low carbon dioxide tension. 
Patient over 6 feet; never shaved; twenty years 
of a^e; x-ray shows thymic shadow and pituitary 
fossa is small and closcd-in. Improved markedly 
on pituitary feeding. 



the hypophysis against the sella walls pro- 
duces the intense intratemporal headadies, 
lasting over a number of years, migrainous 
in character, of which so many adolescents 
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complain. Concomitant with this headache. Finally, when the pituitary has acquired alt 
and due to the continual enlargement of the the margin of space it needs, due to the in- 
pituitary gland, growth is rapid. We then creasing size of the sella, the headaches cease 



have a combination of symptoms, some due 
to the subinvolution of the thymus gland, 
such as genital underdevelopment, wrth pu- 
bic hair of invert type, together with a meas- 
ure of fatigability and excessive growth, and 
added thereto frequent and periodic head- 



spontaneously, and growth ceases. The blood 
pressure and blood picture become normal 
and the individual has emerged from his 
status situation to one of compensation quite 
sufficient for most needs. But in this process 
he has grown excessively in height, or per- 



« Fig. 23, Small and 



ache of migrainous type. The blood picture 
also slowly changes ; the blood sugar content 
rising, the polymorphonuclears increasing 
and the carbon dioxide coefficient increasing. 



FiC. 26. X-Ray of very small and completely closed-in 
sella turcica in patient that never compensated for 
an early thymic condition ; had all evidences of this 
State — late puberty, enuresis, intense headaches, 
great fatigability. Developed unmorally and com- 
mitted sexual excesses. Pathological liar. Dipso- 
maniac also. On pituitary feeding, lost headaches 
completely and there is a marked return to a sense 
of responsibility and morality. Age thirty- two 
years. 



Fig. 25. Fully Compensated Case Evolved from a 
Becikning Status Thymico-lymphaticus. Age 
thirty-two years. Gives complete history of early 
thymic slate. Headaches persisted in adolescence 
wilh great weakness, concomitant with rapid 
growth. Now a few inches over 6 feet in height. 
Shows feminine pubic hair, feminine waist; never 
shaved; disproportion between thorax and legs in 
length. Large hands. X-Ray shows an enlargement 
and erosion of the sella. On pituitary feeding, 
with some suprarenal extract, has finally reached 
a stage where he can work. Supports a family of 
wife and two children; was invalided for eight 
years. 
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haps has even acquired some acromegalic 
features. Such acromegaly needs no treat- 
ment for it is not in itself a disease process, 
but the accentuation of a physiological one. 
And it terminates spontaneously. Frequently 
we see in the hospital patients who have 
been admitted for quite other ailments, but 
who show such evidences of earlier growth 
or acromegaly. Going over their earlier his- 
tory, it is common to find the story of rapid 
growth, headaches, and great fatigability 
lasting through many years of their adoles- 
cent life and finally ceasing together. They 
are of the thjrmus-adrenal-pituitary syn- 
drome that has just been described. 

It can now be readily understood that the 
transmission of an endocrine defect need not 
take on the external characteristics of the 



parental trait, for each individual will com- 
pensate for the inherited defect in his own 
way, if he compensates at all. And so a 
parental trait which manifests itself in the 
thyroid domain, may be metamorphosed into 
one with pituitary or adrenal manifestations. 
It is of extreme interest to examine succes- 
sive generations of patently endocrinopathic 
parents and see what a variety of pictures of 
a disturbed internal glandular system their 
compensations determine. Such a table, in 
conclusion, I have introduced here. From it 
I think we may deduce the fact that in just 
as diverse ways as the individual helps him- 
self over his endocrine difficulties, so diverse 
in different individuals, apparently suffering 
from the same endocrinopathy just so varied 
must be our therapeutic attacks. 
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Fig. 27. Chart Showing the Endocrinopathic Deviations Through Successive Genera- 
tions OF AN Original Bi-parental Disturbance. The original ancestors were afflicted 
respectively with giantism and diabetes. 
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The subject of mental hygiene has not re- 
ceived the attention it deserves at the hands 
of educators and teachers, largely because of 
the prevailing notion, even among educated 
people, that the hygiene of mind is concerned 
with those whose minds have become dis- 
eased, or who have defective minds, that is 
to say, with the insane and the feeble- 
minded. That those who have normal minds 
might also be benefited by mental hygiene, 
is an idea that seems difficult to grasp. Some 
explanation for this is to be found in the 
history of the mental hygiene movement it- 
self. It is perfectly understandable how this 
movement should have received its strong- 
est impetus in this country and elsewhere 
as a result of the facts and needs revealed 
in connection with the management of the 
insianc and feoble-mindeit It was tlie study 
of the diseased brain which gave us the most 
hopeful clues to an understanding of tlie 
normal brain stnicturc and function — and in 
the disorganixeiK qxieer and perverse conduct 
of the ins;ute there lies many a valuable sug- 
gv\stion for a practical hygiene of the mind. 
Thus it is that nature*s own experiments in 
disease have iKxm found to be of more prac- 
tical help for the tmderstanding and contn^l 
of human ciMuluct than were the labi>rator\- 
exi>cr!mentat!ons of a psychology- that con- 
ccrneil itself chiefly with a refined and pre- 
cise stxidy of the sense organs on the one 
hatnt and on the other^ with introspective 
S|>eculations of an abstract or metaphysical 
kiml cvMHxrning the nature of man. The 
prittciple is Ixw^ming nu^re and more widely 
acocpuxl tlui ih\v<e are the best guardians of 
the Kxlv anvl nund in health who have s^Miie 
tuKlerstatHUng vM^ the tiature of disease. It it 
Ive therefore sucjestcvl that an acvjuaintaive 
with the pri^vir'cs c^t ir.enial h\ciene n:ii::?u 



find quite a natural abode in the equipment 
of the teacher, the explanation for this lies 
in the assumption that the teacher is natur- 
ally concerned with the mental health of her 
pupils. For no intelligent person would pre- 
sume to dissent from the view that the pro- 
cess of education is intended to direct and 
shape the activities of living beings, that it 
is to assist human beings in the management 
of the business of living — of adaptation to 
the demands of the world about them. 

And yet this view is being challenged in a 
very real and telling manner by the astound- 
ing fact that so many hundreds and thou- 
sands and hundreds of thousands of our citi- 
zens have to be re-educated later on in 
sanatoria, hospitals for the insane, jails and 
prisons. The management of the social prob- 
lems created and kept alive by this huge 
army of failures in the business of living 
imposes a staggering burden upon the na- 
tion. It is an army responsible for more 
misery and sorrow than is even a world war, 
for death and bereavement are preferable to 
the lives that many of these unfortunates 
are obliged to live, and it carries with it a 
yer\' serious menace to the future of the 
human race. 

It is not my intention to exaggerate mat- 
ters. There is no need for exaggeration. AH 
we have to do is to open our eyes to the real 
situation in order to appreciate the enormity 
and seriousness of the problems of these so- 
cially maladjusted, who have failed to learn 
the business of living, tlie great raajoritA- of 
whom were former wards of the schools and 
C\>lle5:es. We are receivinjr annually into our 
pris^^ns^ reformatories and jails some five 
humlrevl thousand men. women and children. 
\\> are o^nstanily besieged by new demands 
l>r housinir facilities for the feeble-minded 
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and epileptic, and if the rate of increase in 
the number of those suffering from one form 
of mental disease — ^known as dementia 
praecox — should continue in the future as it 
has in the past, the State of New York, for 
instance, will require a new large hospital 
for the housing of this class alone every 
three years. 

The growing interest in these matters aiid 
the keener appreciation of our own share, as 
fathers, mothers, and teachers, as citizens 
and legislators in the maintenance of this sad 
situation, is based partly upon a growing 
freedom from the paralyzing influences of 
dogmas of predestination eugenic and other, 
and partly upon the real promise of relief 
which lies in an intelligent and spirited en- 
deavor to bring principles of training and 
education more closely in accord with the 
demands of life. Of what use is the assiduous 
sharpening and polishing of the instrument 
of human adaptation, the mind, if no guid- 
ance is given in its use for the prime neces- 
sity of making one's way through life? It is 
being recognized more and more widely that 
the process of education should prepare stu- 
dents for life and not merely convert them 
into receptacles for the storing up of miscel- 
laneous forms of information. To quote 
Dr. C. Macfie Campbell: "The breakdowns 
in life, the nervous invalidism, embitterment 
and depression, misinterpretation and accu- 
sation, ill-balanced enthusiasms and fads of 
religious, philanthropic, intellectual or aes- 
thetic nature, family disharmonies, and fu- 
tile day dreaming, do not arise because the 
individual has studied Homer and Euclid 
instead of Spanish and the Stock Exchange 
reports, or because he has followed the meth- 
ods of the kindergarten instead of express- 
ing his individuality in a Montessori atmos- 
phere. The failures are more influenced by 
the fact that in the developing individual less 
attention is paid to the personal problems of 
the child than to the accumulation of infor- 
mation, less attention to the instincts, emo- 
tions and interests, the mental conflicts than 
to memorizing and facile repetition ; yet dur- 
ing this period habits are formed which are 



to be of crucial importance .for the happiness 
and efficiency of the adult." 

"If education is to fulfill its task of pre- 
paring the individual for the business of life 
— if education is to continue to be defined as 
the intelligent direction of human activities, 
education must rid itself of the dangerous 
sophistry that tends to cast suspicion upon 
any system of education reflecting either 
utility of purpose or immediate practicabilty 
of application. The actual demands of life 
are full of these practical needs, and the 
value of ideals is commensurate with their 
practical usefulness." (Paton.) 

My justification, therefore, in speaking to 
you on this subject rests upon the general 
belief that education has something to do 
with preparation for life, and upon a per- 
sonal conviction gained after a great deal of 
experience in the management and treatment 
of human failures, that no educator can suc- 
cessfully fulfill this important phase of his 
task unless he is concerned with the total 
individual, with his reactions as a social be- 
ing, called upon to adjust and adapt con- 
tinuously to the demands of life, and not 
merely with his receptacles of information. 

In presenting the subject it will be my aim, 
first, to define for you the mental hygiene 
movement — its aims, tendencies, and history 
of evolution ; second, to bring to your atten- 
tion some of the thoughts expressed by edu- 
cators and mental hygienists on the relations 
of mental hygiene to education, with the 
view of making available for you such prac- 
tical suggestions as these expressions may 
contain for teachers, and third, to outline the 
place of the institution for higher learning 
in the mental hygiene movement. 

As to our first aim, the mental hygiene 
movement had its inception about a dozen 
years ago as a result of the efforts of Mr. 
Clifford Beers, who had himself suffered an 
attack of mental disturbance and who upon 
recovering from his illness published a book 
—"The Mind That Found Itself." This book 
contained not only extremely interesting and 
useful information concerning some of the 
phenomena of a diseased, mind, but it served 
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ftUo U) fortiH att(;ntion upon the intense snU 
{vrmn of the in8<ine, and upon the unpar- 
donable ncjfliTt of society to give the insane 
Ihr attonlion that is due them. 

'lUc hook came at a time when social 
forcc'rt and movomcnts for human welfare 
rrdcTtrd a K^nv/'mfi consciousness of human 
nrc*(lH, tjot alone in the direction of conserv- 
ing hiinmn life and the prolongation of the 
upati between the cradle and the grave, but 
uIho in the direction of deepening and broad- 
ening tlie meaning of life. Interest broadened 
from mere (|uestions of length of life to 
(jueMions of content and character. The in- 
nale human craving for this deeper and 
broader and liner exi)ression of life naturally 
was there long before it became crystallized 
in social movenients in that direction, but the 
birth of the n\ental hygiene movement helped 
to energize and organize the vague gropings 
in the ilirectioi\ of improving the content and 
direction of httman life, since it had for its 
chief interest the foctising of attention upon 
the nund. the ortlan of human adaptation. It 
was also able to bring forth a prtxligious 
vohnue of pnu^f in substantiation of its con- 
tention that lack of attention to these finer 
needs of n\at\ is rt^sponsiblc for much of that 
dis\M*g<u\i«eil and n\isdinM:tcil htunan energ>* 
which tuuls its outlet in destructive channels, 
le^u ing M\ind as it g\>es aU>ng the various 
s\HM<d ^M^^^Iems with which nuxleni scKiety 
has t\^ \\^|H\ It challeugeii a resliaping of 
aiuK^ ntul hel|>e<l to cvnicentrate attention 
«KMt^ detit\itely u|vm\ the real object of hu- 
man c\moern in all its activities — mankind. 

M.VV I Ik^ ^K^nnitte^l tv^ quote frv^n Pr. 
lvArktr*s excvUent statenu^tt of the relation 
v^f mental hxjiiictte tv^ the science which is 
c\MK^nH\l wtih the cv^Uective aciivities of 
nun Ssvu^{vv<\ ? He Ssivs. *\\ ^Lutce at the 
vlata ot this scieiKt' and the tnuhs that 
haw bvvn vUscvnertvl rxrg;\rvliv^ the stnic- 
tmw 5hc tuTVtiv^r,s avA^ the ^f !X"Sis v^^t <vvietY 
wT.l cv^n^TNX' sVVv\vnx\ I tvV.txv. ot the in:- 
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man to enter into a state of society, into the 
results that social relations determine in 
modifying his feelings, his interests, his de- 
sires and his conduct, into the influences that 
tend to ever closer association and coopera- 
tion for ever multiplying purposes; into 
these purposes themselves and the machinery 
invented for serving them; into the many 
social structures that develop as a result of 
associated activity and into their functions; 
into the differences in these structures and 
functions in different walks of society and 
into the effects of each of these upon the in- 
tellect, the character and the conduct of 
man." 

The social forces are described as consist- 
ing of the feelings and desires of the social 
units. These impelling motives include all the 
appetites that are concerned with individual 
preservation and with race continuance, and 
in addition all the desires, aesthetic, social, 
intellectual, that have to do with race eleva- 
tion. The social forces are accordingly psy- 
chic phenomena; they belong to the feeling 
and striving systems of the mind and are to 
he looked upon as the dynamic agent that 
produces movement and change in the social 
domain, whereas intellect, or the knowing 
system of the mind, is to be looked upon as 
the directive agent that guides the d>Tiamic 
agent into safe and effective courses of be- 
havior. As social forces continue to conflict 
and collide, states of comparative equilib- 
riiun residt and social structures like the 
familv. the clan, the tribe, the state and the 
church arise along with social institutions 
like langtiage, marriage, government, cus- 
toms, ethical and conventional codes, relig- 
ion, art. literature and science. In stud>nng 
the functions of all these structures and in- 
stitiuions* and in obsening how they are 
gnulually nuxhtievl and transformed into dif- 
ferent and niv^re erncient structures, the so- 
oioK^ci>t is invoresscvl with the view that it 
is ertv^rt to remove obstacles rn the wav of 
>si::>t\ictiv^n of desires ihAt slv^wly produces 
the chances in ^^.v:.l! str.icr.ires and institu- 
::.^::s a^v! is the cause of a!! sacral prv-^rress. 
Svv:a' Os^rtrv^l rr.us: then have as its first pre- 
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requisite a clear understanding of the feel- 
ings, the emotions, the desires of men— if 
these are to be consciously directed into de- 
sired channels — in order that society may 
benefit by them. It is the task of psycholo- 
gists and sociologists to use the intellect to 
discover the laws to which human desires 
conform, and statesmen have the task of us- 
ing the intellect to invent means of inducing 
men to act for the good of society — of 
"making it advantageous to the individual to 
do that which is socially beneficial." 

It is inconceivable how this task can be 
achieved without a knowledge of man's emo- 
tions, desires, and tendencies, and yet it is 
this phase of men's nature — ^the dynamic 
force of progress, individual and social, 
which is most often neglected in the'training 
of the child. 

The task of the mental hygiene movement 
has been defined as "a continuous effort di- 
rected toward conserving and improving the 
minds of the people, a systematic attempt to 
secure human brains so naturally endowed 
and so nurtured that people will feel better, 
think better and act better than they do 
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It must be clear to you as teachers — as 
society's representatives in the promotion 
and the cultivation of means for the intelli- 
gent direction of human activities — what 
your place might be in this enterprise of 
getting people to feel better, think better and 
act better. 

How modern education actually employs 
its opportunity in this direction, cannot be 
readily estimated. But the challenge con- 
tained in the phenomenon that literally hun- 
dreds of thousands of our citizens have to be 
re-educated in institutions which society has 
been called upon to devise for the care 
and management of human wreckage, de- 
serves your serious attention. I am not an 
educator and it is not for me to enter into a 
detailed discussion of the educational pro- 
cess ; but I have had innumerable instances in 
my dealings with the socially maladjusted 
where I have had the strong feeling that had 
the teacher had a better appreciation of and 



a better opportunity to concern herself with 
the driving forces in human nature, instead 
of having restricted her interest merely to 
the intellectual side of her pupils, much 
damage in the lives of these individuals 
would have been prevented. 

Mr. Cook's statement in his book called 
'The Play Way," has found its justification 
in the histories of many a human failure. He 
says: "When will schoolmasters realize that 
because of their iniquitious preoccupation 
with their 'subjects' more than nine-tenths 
of the growth of a boy's experience is going 
on without any influence from them ? When 
will they realize that a boy is somehow, or 
anyhow, adjusting himself with life quite 
apart from all their school teaching ? Because 
of their lack of sympathy and contact with 
a boy's real interests he is all the time out 
of their reach. Let any school master hon- 
estly consider the boys he is influencing, and 
he will find them to be those whose interests 
he shares, those in whose confidence he is, 
and these will not necessarily be the boys 
who are any good in his subject. A master's 
educational influence often hafe very little to 
do with the subject matter of his teaching, 
and sometimes none whatever." 

To sum up then, the aims of the mental 
hygiene movement might be said to be the 
encouragement and promotion of research 
into the nature of man and into the underly- 
ing facts of human conduct, and the dis- 
semination of this knowledge for purposes 
not alone of ameliorating the lot of the in- 
sane and the feeble-minded, but for bringing 
about better feeling, better thinking and bet- 
ter acting in all people. The success of this 
enterprise depends very largely upon the wis- 
dom and attitude of those who come in con- 
tact with the individual in the first decade 
of life, the parent and the teacher in the 
primary grades. 

Coming to the second point in our paper, I 
can do no better than quote to you what one 
of the wisest educators of the age, Prof. 
Bumham of Clark University, has to say on 
the subject. In a very instructive and delight- 
ful paper entitled "Success and Failure as 
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Conditions of Mental Health" he discusses 
some of the weak points in our educational 
system. He devotes himself to a discussion 
of those educational fallacies which expose 
the child to continuous failure and deprive 
him of the stimulating influence of success. 
To appreciate fully what this habituation in 
failure really means one must be acquainted 
with the human wrecks who owe their fail- 
ure to a crippling sense of personal inade- 
quacy or inferiority which is frequently en- 
gendered by this early deprivation of the 
stimulus of success and by the exposure to 
failure. To quote Dr. Bumham, "The child 
from infancy has been matching motor 
images with reality over and over again and 
achieving a remarkable success in motor de- 
velopment, and has also been achieving so- 
cial success in many ways ; then he is put in 
an environment where success is very doubt- 
ful and many children instead of achieving 
success experience for quite a time the hu- 
miliation of failure." For many children in 
the school there is little opportunity for suc- 
cess. Failure in certain lines of effort is de- 
sirable but failure in everything is disastrous. 
Among school conditions and practices that 
tend to produce failure are the following: 

Without examination, all of the children 
of the chronological age of six, the developed 
and the undeveloped, the sick and the well, 
the feeble-minded and the normal, the defec- 
tive and the sound are received into the 
school. As a result the teachers are handi- 
capped, many pupils are given work for 
which they are not fitted, either physically 
or mentally, and a large percentage of re- 
tardation and failure is insured from the 
outset. 

The devotion of teachers to the subjects 
they teach as the thing of prime importance 
often means the inevitable neglect of the ob- 
ject of instruction, the boys and the girls to 
be taught. This tendency to consider first of 
all the subject and content of culture, and to 
put the object of culture in a secondary place 
is found everywhere. 

Again, the school minimizes the opportu- 
nities for success by the large heterogeneous 



groups organized into classes. In a large 
class it is almost inevitable that the teacher 
should be handicapped and forced to give 
attention chiefly to the dull and delinquent 
pupils, or to those especially bright, or to 
divide her attention in a loose and inef- 
ficient manner over the whole group in a 
futile attempt to do justice to alL The 
school does not differentiate properly for 
exceptional children. Unusual children and 
strangely enough those that are specially 
bright, often prove failures in the school or 
are retarded. Dr. Terman has specially em- 
phasized the fact that the bright are often 
retarded ; and as everybody knows, the chil- 
dren interested in doing rather than in books 
prove failures. To the ordinary school, often 
enough, a conventional failure is more desir- 
able than a troublesome success. 

Most schools do not care properly for de- 
fective children. Among the pathetic trage- 
dies of childhood are the cases of those who 
never can achieve success because of defect 
— ^the child with defective vision who cannot 
see the blackboard, the deaf child who can- 
not hear the teacher, the child tormented 
with headache or toothache, the child whose 
brain nutrition is reduced by nasal obstruc- 
tions, the sensitive child, the misunderstood 
child, and the whole list of nervous defec- 
tives. The prevalent custom of offering 
prizes for the best work in different subjects, 
and the like, gives the opportunity for two or 
three to succeed, but all the rest must neces- 
sarily fail. It would be far better to offer a 
reward for all who succeed in reaching a cer- 
tain standard of excellence, just as in some 
of the best summer camps, instead of a prize 
for the best, every boy who can swim a cer- 
tain distance, or does a certain amount of 
work receives a badge of honor. 

The fetich of symmetrical development 
causes many failures. A false pedagogy has 
exalted the value of an all-round symmetri- 
cal training and of the advantage of doing 
what children are not well fitted to do, and 
in which thev are bound to fail. 

How common this practice is, everybody 
knows. In illustration of this point. Prof. 
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Burnham tells a very charming story which 
I will quote. 

"In antediluvian times while the kingdom 
was being differentiated into swimmers, 
climbers, runners and fliers, there was a 
school for the development of the animals. 
The theory of the school was that the best 
animals should be able to do one thing as 
well as anotjier. 

"If an animal had short legs and good 
wings, attention should be directed to run- 
ning, so as to even up the qualities as far as 
possible. So the duck was kept waddling in- 
stead of swimming. The pelican was kept 
wagging his short wings in the attempt to 
fly. The eagle was made to run, and allowed 
to fly only for recreation. 

"All this in the name of education. Nature 
was not to be trusted, for individuals should 
be symmetrically developed and similar, for 
their own welfare as well as for the welfare 
of the community. 

"The animals that would not submit to 
such training, but persisted in developing the 
best gifts they had, were dishonored and hu- 
miliated in many ways. They were stigma- 
tized as being narrow-minded and special- 
ists, and special difficulties were placed in 
their way when they attempted to ignore 
the theory of education recognized in the 
school. 

"No one was allowed to graduate from 
the school unless he could climb, swim, run. 
and fly at certain prescribed rates, so it hap- 
pened that the time wasted by the duck in 
the attempt to run had so hindered him from 
swimming that his swimming muscles had 
atrophied and so he was hardly able to swim 
at all; and in addition he had been scolded, 
punished, and ill-treated in many ways so as 
to make his life a burden. He left school 
humiliated, and the ornithorhynchus could 
best him both running and swimming. In- 
deed, the latter was awarded a prize in two 
departments. 

"The eagle could make no headway in 
climbing to the top of a tree, and although 
he showed he could get there just the same, 
the performance was counted a demerit, 



since it had not been done in the prescribed 
way. 

"An abnormal eel with large pectoral fins 
proved he could run, swim, climb trees and 
fly a little; he was made valedictorian." 

From this prehistoric attempt at ideal 
education down to the present many schools 
have put a premium upon failure. And from 
this continued effort to do work that cannot 
be done well, pupils are apt to acquire a slov- 
enly attitude, and like the young horse given 
too heavy a load at first, they acquire the 
habit of lying down under a difficult task. 

The relation of this chronic discourage- 
ment to the habitual dodging of issues in 
real life, and to those evasions, faulty com- 
promises artd gradual withdrawal from real- 
ity which characterize the dementia praecox 
patient is a close one, and these faulty bio- 
logic habits of reaction are frequently 
formed very early in life. 

But discouragement and failure may lead 
to other forms of reaction than those charac- 
teristic of individuals who are overbur- 
dened with a sense of inferiority and who 
have succumbed to it. The individual may 
react to this feeling of inadequacy by the 
development as an over compensation of an 
undue haughtiness, aggressiveness and ego- 
tism. Many a bully in school reflects merely 
an attempt at compensation for an innate 
sense of inferiority or defect. If the school 
and home do not provide the means for ex- 
periencing the satisfaction and thrill of suc- 
cess in socially desirable fields, the boys and 
girls are apt to find it in mischief and de- 
structiveness. The tendency to seek for the 
cause of the maladjustment or difficulty 
solely in the boy, on the naive assumption 
that nothing in the school or the home can 
possibly have anything to do with the boy's 
mischief, is responsible for much of our ig- 
norance concerning these matters. Truancy, 
as Campbell puts it, may be, of course, the 
reaction of an unintelligent child to an intel- 
ligent school system ; but it may also be the 
reaction of a rather exceptionally intelligent 
child to an unintelligent regime. Disciplinary 
difficulties mav have their roots in the man- 
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her in which the discipline is exercised. To 
want a child to do a certain thing merely be- 
cause the parent or teacher says so, may not 
be a sufficiently attractive reason for the 
child to carr>' out the command. On the con- 
trar>' there is just enough temptation in the 
situation to make the child do just the oppo- 
site. The same is true of the effects of pun- 
ishment and reward. Unless the child is 
made to understand clearly the aims and ob- 
jects of the reward or punishment — ^unless 
the association between these and the speci- 
fic act of the child is made absolutely clear 
to him, these measures of control are worse 
than useless. Unfortunately parents and 
teachers employ these methods often enough 
more for personal satisfaction than for the 
purpose of instilling in the child a lesson in 
conduct. 

Moreover, the manner of exercising pa- 
rental or pedagogic authority may affect the 
child's attitude toward all forms of authority 
and may make of him, as Campbell says, a 
truculent and unwilling worker, defiant of 
all authority, a fomenter of discord and a 
nuisance to himself and others. 

The avoidance of serious errors in the 
conditioning of the pupil's conduct and atti- 
tude as a social unit will always depend upon 
the ability of the teacher to see in her pupil 
not merely an assemblage of organs plus a 
receptacle for school information, but an in- 
dividual with a complete mechanism of 
highly organized instincts, emotions, striv- 
ings and attitudes which are the real driving 
forces in conduct 

Unfortunately in the training of the 
teacher very little attention is being given to 
the subject of mental hygiene. Until a radi- 
cal improvement takes place in college and 
normal school curricula our teachers will 
continue to be hampered and inefficient in 
those matters which concern the child most 
vitally. Indications of a greater recognition 
of the importance of instruction in mental 
hygiene are already at hand. There is an- 
ever increasing demand on the part of the 
teachers themselves for specific information 
in this field. It remains to be seen how soon 



educational authorities will- provide means 
for the achievement of this. One cannQt -enter 
here into a detailed discussion of what this 
education is to consist of but it should be 
clear that we have not in mind the traditional 
categorical and descriptive presentation of 
mental disease and defect. 

What is needed for purposes of a work- 
able hygiene of mind is a discusion of mind 
in the making, in the "becoming" in the sense 
of Bergson. Much dependable knowledge is 
available concerning the basic structure and 
the fundamental mechanisms of the human 
nervous system to make possible a truly help- 
ful consideration of the driving forces of 
human conduct and of the conditioning in- 
fluences which shape personality. Such a pre- 
sentation would involve the discussion of the 
nature, varieties, and modes of expression of 
the instincts and emotions, of the organiza- 
tion of these into the higher and more com- 
plex systems of the mind — the sentiments 
which have so much to do with determining 
man's conduct as a social being, of the con- 
flicting issues which constantly arise between 
the blind, innate animal cravings of men and 
the directive and controlling tendencies of 
the sentiments in the individual's endeavor 
to adapt himself socially, of the compro- 
mises, evasions, and vicarious substitutions 
or more or less adequate solutions to which 
these conflicts lead. It is this type of discus- 
sion of the moving, dynamic issues in hu- 
man behavior and in a more descriptive psy- 
chiatry which deals with static entities in 
mental disease and defect that is needed for 
a furtherance of the hygiene of mind. The 
present curricula of colleges and even medi- 
cal schools make little or no provision for 
this kind of presentation, so that if the aims 
expressed in this paper are to be fulfilled 
there is needed an emancipation of psychia* 
try from the traditional narrow pathologic 
view point on the one hand and on the other 
a broadening of psychology to include those 
aspects of the workings of the human mind 
which have come to light as a result of the 
efforts of the newer dynamic and analytic 
psychology. 
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This case is presented before the confer- 
ence not only because of its clinically inter- 
esting features, but also because it illustrates 
the importance of following a detailed out- 
line, such as is now being employed in this 
clinic, whenever a patient is examined neuro- 
logically. Only after a thorough physical, 
neurological, cytological, and roentgenologi- 
cal examination of this case was its true na- 
ture detected, and the examiners enabled to 
avoid repeating the mistake which occurred 
three years ago of regarding it as of sec- 
ondary importance. 

Case No. 271 6i. G. R., male, Russian 
Hebrew, twenty-eight years of age, married, 
eight years in the United States, came to the 
Neurological Clinic by transfer from the 
Medical Clinic on January 21, 1920, com- 
plaining of stiffness in the right hand and in 
the right foot which, he claimed, had fol- 
lowed a blow on the base of his right index 
finger while nailing down the cover of a 
trunk three weeks before. 

Past History, — He knew nothing of his 
infancy or childhood. He had attended a He- 
brew school from eight to twelve years 
of age and claimed to have been a good stu- 
dent. At fourteen years of age he had an ab- 
scess in the right side of the neck which 
opened spontaneously but which continued 
to discharge pus for at least a year. During 
this time he was confined to bed, being par- 
alyzed on the right side and having difficulty 
with his speech. No other details of this ill- 
ness could be elicited. When twenty-five 
years of age the patient contracted gonor- 
rhea and was treated for a period of six 
months. He married at the age of twenty-six 



and his only child, a girl of nine months, is 
in good physical condition. For the last year 
he has been practicing coitus interruptus. 

Family History. — This, as far as the pa- 
tient knows, is negative for three genera- 
tions. 

The patient was very evasive while giving 
the anemnesis. He denied ever having been 
to this or any other clinic before. He was 
dull, and appeared to have considerable dif- 
ficulty in grasping the significance of the 
questions of the examiner although the lan- 
guage used was the patient's native tongue. 

physical examination 

Voluntary Motor System. 

Abnormal Attitudes and Deformities. — 
The head was held rigidly erect. There was a 
bulging in the left side of the neck and in 
the left occipital region. 

Gait. — In walking the patient * revealed 
a definite spasticity in the right lower 
extremity. 

Coordination. — The equilibratory coor- 
dination tests were normal. There was no 
Romberg and the patient was able to stand 
properly on either foot. The non-equilibra- 
tory tests, as shown by the finger to finger, 
finger to thumb, and toe to object tests, re- 
vealed a normal response in the left, with 
definite ataxia in the right side. The right 
finger showed definite past pointing to the 
left. Heel to knee test showed a normal re- 
sponse on the left side, and ataxia on the 
right. The result of the tests was the same 
whether performed with the eyes open or 
closed. Adiadochokinesis w^as present in the 
right and doubtful in the left. Dysmetria was 
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present in the right and doubtful in the left. Nerve Status. — ^This was nonnal. 

There was more of a rebound in the right ^ ^^ n-^- ^ ^ j-r 

xu • ^u 1 Ti. General Sensory. — ^This status was dif- 

than m the left. £ i^ x i- -^ i. r ^ 

CI.;; ^ /f X T-u / J ncult to elicit because of poor cooperation 

Skilled Acts. — These were performed ^, ^ r ^*, .- . tt i. j i. 

.. 1 ji T-u u \.u- 1 . on the part of the patient. He showed, how- 

rather awkwardly. The speech was thick and j ^^ -^ j- • .• • t_ ^ ^ 

^, ,. ri., u J £ tver, definite diminution in the pam and tcm- 

rather slurring. Test phrases showed no for- ^ .. i r. .j . i j- -.i- 

1 u J- J perature senses on the left side, including the 

mal speech disorder. T /^ -j r ^t^ r * .^t ^- • 

^, 1 r 1 . %jr . *^" side of the face, and a possible dimmu- 

Abnormal Involuntary Movements. — .. • ..u i \l j ^ •. . 

rp, • 4.U r r £1. -11 "^'^ *^ the muscle tendon and vibratory 

These were seen m the form of fibrillary ^, • u. • i _.• i i • ^i.' 

. .. , . . ., • Ui. u u J • xu senses on the right side, particularly in the 

twitchings in the right shoulder and m the i ^ .^ ** . • n • i ^ 

1 r.. uj • 1 1 lower extremity and especially in the toes, 

left abdominal muscles. * . . . ^u j . i_ i- i_ • i_x 

At times, there seemed to be a slight right 

Reflexes : astereognosis. 

Deep 

Left Right Cranial Nerves. — The olfactory nerves 

J?^ ••; ^ ® were normal. 

Jr CCtOrSLl 2 2 

Biceps ..................... 2 3 Each eye showed perfect vision and the 

Triceps 3 3 fundi presented nothing abnormal. The pu- 

^^^^ ^ ^ pils were unequal, the right being larger than 

Wrist ....V................ 3 3 ^^ l^f t f they reacted promptly to light and 

Suprapatellar 3 4 to accommodation. The right palpebral fis- 

Patellar .... 3 3 g^.^ ^^g somewhat less than the left There 

Patello-adductor RtoLi LtoRi ., ., 

Tibio-adductor (periosteal) . 2 2 was no nystagmus and the movements of the 

Tibio-adductor R to L i L to R i eyes were not limited in any direction. 

Cuboido-digital o o The acoustic nerve and ear showed noth- 

Achilles 4 5 . , - 

Ankle clonus transient permanent ^^S abnormal. 

Superficial ^^^ trigeminus nerve was intact except 

Left Right for slightly impaired corneal reflexes. The 

Ciliospinal o o mouth showed an irregular setting of the 

Supra-umbilical 2 2 j. ^%^ 1 ^ j ^ -i 

Supra-pubtc 2 2 ^^^^^ ^nd congested tonsils. 

Upper lateral abdominal 2 2 The taste was normal. 

Lower lateral abdominal.... 2 2 The ninth, tenth and eleventh cranial 

Cremasteric i I 1 , .,. « 1 t^u^ 

Babinski (toe) o present ^^^rves showed nothing abnormal. The 

" (fanning) o present? twelfth showed defect in the rather awk- 

Chaddock o present ? ward movement of the tongue and in the 

aot:"!.:::::::::::::::; o 'T' thkk articulation. 

Schafer o o Mextal Status. — ^This will be discussed 

= absent, 1 = slight, 2 = active, 4 = with tran- . 1 * -i i 4. 

sient clonus, 5 = with permanent clonus. *" turtner detail later on. 

Muscle Strength.— The patient was unable Cranial Morphology.— Nothing abnor- 

to bend his head forward and backward and ^^^ ^^^ found. 

was definitely limited in moving it from side Systemic. — General systemic examina- 

to side. There was slight atrophy of the right tion showed palpable thyroid, large tonsils, 

biceps muscle. Otherwise the musculature and enlarged inguinal nodes. The heart was 

was of normal consistency and its tone nor- of normal size, was regular in rate and 

mal throughout. rhythm and there were no murmurs. Blood 

Abnormal Associated Movements. — Pro- pressure was 125/80. Lungs were negative, 

nation signs of Striimpell were present in the The gastrointestinal tract presented nothing 

right, and Hoffman's sign was present in abnormal. There was a large left inguinal 

both right and left. hernia. 
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LABORATORY TESTS 

Wassermann of the blood and of the 
spinal fluid also was negative. There were 
no ceils in the spinal fluid and the globulin 
was negative. 

Roentgenological examination of the lat- 
eral and antero-posterior cervical region 
showed a scoliosis of the upper cervical spine 
due to an old healed Pott's disease in the 
bodies of the second and third cervical 
vertebrae. (Figs, i and 2.) 
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world was indebted because of his mere pres- 
ence in it. Winning his confidence to a cer- 
tain extent brought out the confession that 
his sole aim in visiting the Qinic was to gain 
the interest of the social service worker to 
help him look after his family as he did not 
feel well enough to work. 

Emotionally he was rather unstable; his 
mood was that of depression alternating 
with definite exaltation. It was hardly ade- 
quate to the stimulus eliciting it. There were 
no delusions or hallucinations. Both for re- 



FiG. I. Lateral Vie 



F Cervical Spine. 



Fic. 2. Ventral View of Cervical Spine. 



To refer back to the mental status, in this 
regard the patient presented rather interest- 
ting phenomena. His general attitude and 
manner were those of an individual constitu- 
tionally rather than mentally defective. His 
failure to grasp the significance of the ex- 
aminer's questions was not due to an inher- 
ent mental defect, but to an unusual sus- 
piciousness which seemed to dominate his en- 
tire conduct. He was very slow in answering, 
weighing each reply carefully and with most 
apparent shrewdness. His attitude towards 
life was that of an individual to whom the 



mote and recent events the memory was 
good, and the grasp on current events as 
well as general school knowledge was very 
good. The patient, however, had no insight 
into his condition. 

His attitude towards the examiner and 
towards conditions in general is well illus- 
trated by the fact that his physical condition 
indicated an old standing disease which must 
have given him trouble on some previous oc- 
casion and which would lead one to believe 
that he must have visited some clinic or dis- 
pensary, and yet he persisted in denying that 
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lir liad ever dr^nc ho. lie was, however, rec- 
o((ni/ed by a worker in this Clinic as having 
been here for treaUncnt in 191 7. When this 
w«H railed to his attention he repeatedly re- 
hiHrd to arknowledj^e the fact, and only ad- 
niilted it when confronted by the record of 
bis old history, The history was recorded as 
follows; 



HI « 



'Cask No. 0^50. I'Vb. 7, 1017, age twcnty- 
tbree, sin|{le, ntale. coni|)lained of pains in 
I be i^iinis and headache which had come on 
four days a^o. The pain came on suddenly 
in the ^\\\\\s and the right side of the head 
and lace and was t)f a cimstant nature. lie 
also coMiplained of dyspnea and of frequent 
diurnal urination. Physically nothing abnor- 
mal was ftauul except tilthy teeth, fetor oris, 
caries atul calcareous deiH>sits on teeth, and a 
sli|;ht tremor of the hands. Rellexes ci|ual 
and normal. Sensorv exauunation normal. 
Oia^noMs; torticoUis,** 

The otuline followed %nt the time of this 
earlier exantinatiini was detinitclv inade- 
K\\\i\W ami. while satisfactv^ry for grosser 
ueuioK^vjical cases, eutir^'^lv useless for such 
subtle cases as this one. 

This case* a t\tan twontv-ciiiht voars of 

ft v^ % 



age, married, a Russian Hebrew, constitu- 
tionally inferior, who came to this clinic in 
1917 complaining of pain in the gums and 
general headache and who then, according to 
the record, showed nothing abnormal except 
tremor of the hands, filthy teeth, fetor oris, 
and caries and calcareous deposits on the 
teeth; was diagnosed as torticollis; re- 
turned to the clinic in 1920 complaining of 
stiffness in the right hand and foot; on phy- 
sical examination showed definite twitching 
in the right shoulder muscles, definite right- 
sided non-equilibratory ataxia, right-sided 
Babinski, and transitory supra-patellar 
clonus, right abnormal associated move- 
ments, diminution in temperature and pain 
senses in the left side except the face, and 
diminished muscle tendon sense in the right 
lower extremity especially the toes ; negative 
blood and spinal Wassertnann reaction ; and, 
roentgenologically, scoliosis of the upper 
cer\'ical spine due to an old healed Pott's in 
the s^^cond and third cervical vertebrae. The 
lesion of the cord was in the cervical region, 
nii^stly right-sided and mosdy lateral, the 
tracts involved being the right spino-cerebd- 
lar, the right spino-thalamic, the right py- 
ramidal, and the right columns of GoU and 
Uurdach. causing the above s>Tnptoms. 
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PART L 

The subject of the development of speech 
in the human and its disturbances has al- 
ways engaged the interest of medical men. 
Discussions of this subject have resulted in 
the alignment on opposite sides of those who 
adhere to the desire strictly to localize this 
function in more or less sharply circum- 
scribed areas of the brain and those who have 
contended that speech is not so exactly 
localizable a function and that it depends on 
the working of the entire brain as a whole by 
the process of association and correlation. 
The most acrid controversy of recent medi- 
cal history took place in France between the 
proponents of these two sides of the ques- 
tion and resulted in manv bitter and some- 
times personal criticisms. As is usual with 
controversies of this kind very little real 
benefit has accrued. Recent criticisms of the 
author's monograph on aphasia have shown 
that it is possible to begin the same sort of 
controversy in this country, providing that 
those who have the broadest conception of 
the speech functions are going to allow them- 
selves to be distracted from a consideration 
of anything but the purely scientific side of 
this question. 

The difficulty, it has seemed to me, has 
been that the two main elements in speech 
production are not always definitely sepa- 
rated. Articulate speech is the purely mechan- 
ical sound-producing function which depends 



on a preservation of the innervation of the 
muscles of the palate, larynx, lips and face, 
and quite as important, of the lungs and 
chest musculature including the diaphragm. 
Articulate speech therefore looked at in this 
way is a purely kinetic thing and has the 
same mechanics as any other skilled act. So 
too with writing and mimicry, which are the 
other motor forms of speech expression. 
Indeed one might with propriety include here 
the entire facial musculature and that of the 
trunk and extremities, for one can just as 
surely "speak" by assuming an attitude or 
by using various expressions of the face as 
one can by articulation. 

The other, broader, element in the subject, 
is the matter of intelligent thought and its 
development. Speech is a function which be- 
longs to gregarious animals and exists be- 
cause of the necessity for conveying thought, 
which is simply another way of saying that 
only in this way can these animals com- 
municate their desires and give expression to 
their needs and yearnings. 

Speech is a learned function. Everyone 
must learn to speak. It develops apace with 
the intelligence. The expression of thought 
in speech, whether it be articulate or by the 
assumption of facial or other attitudes or by 
writing, is made possible through the integra- 
tion of a series of symbols. These are mainly 
sound, visual, gesture (kinesthetic and pro- 
prioceptive), olfactory and tactile symbols. 
These symbols in order to be used in speech 
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f / ' ^ r A*i f,\ '4 jf?'^v '*• ' ''^ *'^ *^. rr.- 

fft >i..f»/| //Mh >ill '/ilMf tortus of iuit'lUnuiHl 
fU /*\f/ffttt*hi Uhi\ iitt' Hu ifiti'^r^tl part of 
M^^^I^^mp'^ ;^ij ;i wIioIi' 'lo rlarifv this c^;n- 
i*\fUnii tfh*' ftii't\ t,tt\y liirn to I'virry day 

*^pMMM'< '1 Im' t\ti\i\tt'U H'h/; r//tn4' to us 

)Hiinhihl Hin\ uniuuy)ii frotn forri^n shores, 

po'..< ■■m|/ svo fi'w o( fill* HVfnlK;U frutitioned 

Ihiil upmh Iti ihi'ir owfi lan^tia^i* is fixino* 

Mvlltilih , oi poof in iu conception ami ah- 

mIiihIIomh, lUvrlrtp through tlu* process of 

I'dili itliiiii MM(I iotitad with a plenteous en- 

vliniiiiieiil, a ^tcMl luiniher of tlie ne(*essary 

*^\ \\\\)n\i\ iiMil *«oiMi Mie ahle to ^ive ex|)ression 

In ihi' ihottKhl {\\\\^ ileveliiped in tluMU in thc 

innnl MUi'ptahle hiinmol our own lanKua^c. 

\\\v hulhldual hpeaKu hest (usin^ spcccli in 

\\w h\\H\\W\ sense) who has h'arned most. 

How ellhei u| these pmeesses can he dehn- 

hel\ sepaiatrd ouo loan tlu* otlier is stane- 

\\\\\\\{ hewaul \\{\\ ahihts to utulerslaiul. This 

hnut^on \,un^\^ theieloie Ik* looah/ed in tlic 

\\\x\\\\ \\\ <n\\ sneh auMs as have hecn dia- 
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xM\d N^UA\t>M\ wuUMs \\\\{ \\\\Hx\\ in it> 
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Sir A -J-.r -In t.:- d-prads on the miinbcr of 
h-.r r/tt^T. rr^e*, ir.ftfncts and emotions and 
th^ r-«€>-::y f :r ^vin^ exprcssic^i to these. 
Tr.t Uj^.tT^r.s: oi imeiiigence and the de\'el- 
^/prrxmt of ir.tellect ur mind is s>iithctically 
arrived at hy the development of our reac- 
ivfn^ to the in>tinct> and tfie emotions limited 
r/nly by our envirrjfiment and our powers of 
adaptation and assimilation. One notes that 
we have in this broad way also made it pos- 
sible to include speech as a function 
ix^ssessed, p)ssibly, by primates other than 
man. That there is sufficient basis for this 
jxissibility has been developed by various 
students of animal behavior. It has become 
a necessity for the investigation and under- 
standing of many medical problems to look 
to comparative anatomy, physiolog\^ and psy- 
chology for a correct understanding of them. 
Attempts have long ago been made to under- 
stand human intelligence or the human mind 
by observing the psychological problerns in- 
volved in their simplest state in animals. 
There is no good reason why our problem 
should not l)e attacked in the same way. 

It does not seem merely a coincidence that 
of the various studies, the animals most f re- 
cjuently chosen were the apes and monkeys. 
It is a matter of common knowledge that 
these animals are the most intelligent in the 
animal kingtlom excepting man. Of the van- 
ous birds which have the power of imitating 
httman sjxxKh or song, the parrot is not only 
the n\ost excellent example, but combined 
with this he jx>ssesses as a necessar>' corol- 
lary the greatest intelligence, Gfeen ^ has 
jiixen nnmonnis instances of extraordinar>* 
intellijiXMUX' ohsor\ei! by him in both the par- 
i\^ts auvl i^^rakccts. This author has made 
r,\\n\ oK^crxaiivMis of interest and quotes a 
iv,\v\lvr oi invivlcnis of iheir behavior which 
^vi^ht W u;Kon }^>\oh. Vpcallv to mean that 
:>.o>jC V,rvl> rjv^t or",\ V.Ave the ability* to imi- 
T,;:o V;a ,;'s.^ *tx^ o.,:\-.>> of associating 
>*^.iNr.\;:c x:xxv>< xx-::> >\T/:V%1>^ nwx^rnition 
^,x"'^*"^ j;:x*, ^^''' :\c :. rr.::sw These are 
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by parrots, not only in a repetitive but also 
in a rudimentarily intelligent way. Time and 
again these authors observed what appeared 
to be unmistakable evidence that some of 
these birds were able to understand a very 
little of what they were saying and used lan- 
guage not merely as an imitative automatic 
cry without intelligence, but by means of as- 
sociation and experience gave some sign of 
understanding a few of the things they ut- 
tered, and of being able to give expression 
by utterance to certain emotional states. 
Green, who is a physician, on page 32 of his 
book notes that a solitary budgerigar par- 
akeet will utter calls for a mate after a time 
and suffers from an acute depression which 
is termed pairing fever. If not relieved he 
will refuse food and die as a result of his 
depression. All of the parakeets described by 
Green show a distinct correlation between 
their intellectual powers and their ability to 
mimic sounds and speech. In other words, in 
direct proportion to the ability which they 
have to utter speech, does one find that these 
animals show other evidences of intelligence. 
Page, in the first 20 pages of his book, gives 
a description of the African gray and the 
Mexican double yellow parrots and definitely 
states that they are not only the best talking 
parrots but also the most easily taught and 
the most intelligent. He refers (p. 51 ) to the 
fact that they sing and whistle and speak 
better and possess a larger vocabulary the 
earlier they are taught, so that it seems quite 
definitely established in these animals that 
intelligence and the ability to articulate 
human speech go together. 

A definite statement is made by these au- 
thors that the brains of parrots are propor- 
tionately much larger than those of any other 
animal. Page refers (pp. 180-182) to other 
talking birds, such as the magpie, raven, star- 
ling and crow and also to the talking myna, 
bluejay and jackdaw. He says that these ani- 
mals have a less retentive memory than the 
parrot and also are undoubtedly less intelli- 
gent, and that their speech and even their 
power of imitating speech and sound are 
much more limited. Some of these animals 



are able to imitate sounds or even one or two 
words or phrases which however must be 
frequently repeated to them. All of these 
birds, Page says, can be taught a little speech 
if they are obtained early and trained 
diligently. 

It is not my object to enter into a con^ 
troversy of a psychological nature as to 
whether true thought in the human sense 
occurs in these animals, but it seems impos- 
sible to deny that they possess a certain de- 
gree of intelligence, and that the greater this 
degree the greater their ability to utter and 
to mimic human speech. 

Regarding monkeys and apes and other 
infra-human primates, lessons similar to this 
can be learned. Unfortunately the only reli- 
able observations on monkeys made by medi- 
cal men were made with objects in view 
other than those which interest us. The atten- 
tion of G. V. Hamilton * and Edward J. 
Kempf *'' was directed towards the social 
and sexual behavior of primates. However, 
in going through their work one finds un- 
doubted evidences of an embryonic state of 
intelligence in these animals in the sense 
most often accepted by psychologists. Every- 
one knows that the powers of mimicry and 
imitation in primates is very highly devel- 
oped. Kempf (p. 137) refers to the fact that 
monkeys will often protect their favorites 
from persecution by other monkeys even at 
the risk of severe punishment. Gamer* 
refers to the fact that apes show solicitude 
when members of their family are ill and 
that they have a marked instinct of curiosity 
and are gregarious and that they appear to 
show gratitude and are able to express by 
means of speech states of danger and fear, 
and also are able to communicate their de- 
sires. Concerning Garner's observations more 
will be said later. 

Hamilton states (p. 317) that the animals 
under his observation possessed the un- 
doubted power to give expression to at least 
three different kinds of hunger or needs for 
individual satisfaction. These impelled the 
animals toward manifestations of sexual 
behavior and consisted of (i) hunger for 
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htxuHl rdiihfHcium, (2) hunger for escape 
from danger, and (3) hunger for access 
to an eneiny, llin amclusions and those of 
Kefn|>f would mainly apfjeal U) those inter- 
tHted in the psychology of the sexual instinct 
and are indicative of the low levels to which 
the mimU of these animals have developed; 
neverthelcsH, undoubted signs of their ability 
to give expression to this low tyi>e of intelli- 
gence were found by these observers in the 
a|)es Ktuclicd. A psychologist, S. J. Holmes ^ 
(p. 50) (|U()tes Herbert Si>encer as saying 
that "if the doctrine of evolution t)e true, an 
inevitable implication is that mind can be 
understood only by observing how mind is 
evolved." This author (p. 259) describes his 
experiments, which are simply a repetition of 
more extensive and more painstaking experi- 
ments (m larger groups of monkeys observed 
by Kinnaman and Thorndike." These psy- 
chologists by means of testing the ability to 
associate, as scon in the performance of defi- 
nite ex|)erimental tests with glasses and 
cubes, locks, colors, forms and various types 
t>f trap apparatus, all of which were fre- 
tptently re|)eate(I, attempted to gauge the in- 
telligence of monkeys. It nmst be understood 
t^f course that these animals were transiK)rted 
to an environment which was entirely strange 
and that they were in captivity and either in 
con\plete solitude or in the company of only 
one or vseveral t^f tlieir own or other species 
of primates. Holn\es' experiments (p. 250) 
leil him to the iK'Hef that the mind of a 
monkey is develojHHl by his instinct of curi- 
osity and his reactions to the instinct of the 
»apusilion of finxl and sexual satisfaction. 
As « result of munennis ex|HTiments with 
U^xes, trajv^i nmde of naileil Ix^anls, etc., all 
of which cxMUaineil fixnl the i^btaining of 
which was the rewanl for the animal and 
»ctevl as the stinndus which im|H^lleil him to 
toUv^v out the exjH^rin^ents, Holmes con- 
chnlevl ihut his UHmkey was jxvisesseii i^f a 
qukk i^TCvpiiv^iv rapid judgment but m^ de- 
Bberute re;\svHni>jr or al^^truct ideutiv^n. Mis- 
takes wen? T^iH^atevt jvirticularly if even 
miM dirtKulttes werxr |J;k>xI in the way of 
the ^KvXMitpIishment of the tests. His mvMikey 



simple things by chance suc- 
ces&^and-hy elimination of useless move- 
ments, which is also the description of the 
result of the successful experiments de- 
scribed by Thomdike. Holmes' monkey was 
only a small bonnet monkey, rather yoimg. 
and as he says, the objection is always per- 
missible that this monkey may have been an 
unusual individual possessing a personal 
trait, characterized by ineptitude. This ex- 
periment of Holmes had been performed 
many times before in a more thorough man- 
ner and with a greater number of monkeys 
by Kinnaman* and Thomdike* and many 
others. All of the experiments were similar 
to a certain degree. The animals were asked 
to solve the problem of getting food or free- 
dom or sexual satisfaction (Hamilton) by 
overcoming obstacles such as escaping- from 
intricately constructed wire cages, opening 
locks, choosing forms and colored candy, 
etc. As a result of his very careful experi- 
ments Kinnaman (pp. 200-213) believed 
that the monkey was able to recall by images, 
objects and persons not present to the senses. 
He also believed that his monkeys gave ex- 
amples of the use of generic images such as 
Ribot called "intermediate abstraction." This 
is a higher form of mental process than the 
simple idea or notion or the simple memon-" 
of a particular sensory perception. In these 
examples Kinnaman felt that his monkeys 
were able to combine simple ideas into com- 
jx'ksites without the aid of language. This 
tix-k is a fairly high degree of intelligence. He 
felt, however, that higher concepts and ab- 
stractions requiring the use of language were 
wholly wanting. He agreed with Ribot** 
that these animals possess the power of 
fomiing intermediate abstractions w^th 
merely '^positions of the body or calls as 
signs of these/* He believed that the facult}' 
of abstracting even in these lowest fonns, 
however, is the same process as the higher 
alvstractions occurring in man. and that this 
deveU^pment is dependent on the same pro- 
cess as that of intelligence and of language, 
anvl that "it exists in embr>o in those primi- 
tive oi^Tations which are properly concerned 
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with the concrete, i.e., perception and repre- 
sentation." 

Without going too deeply into the psy- 
chologic intricacies of the problem, a care- 
ful review of the literature on animal 
behavior as it applies to the mental life of 
the infra-human primates seems to show 
that while these animals have not of course 
the power to form abstractions and concepts 
in the highest sense which we are in the habit 
of ascribing to human thinking, nevertheless 
they possess the very simplest beginnings of 
such powers and possibly even the faintest 
trace of language even though this may be 
limited to the few "calls" described by vari- 
ous authors. It does not seem necessary to 
follow out this matter any further ; but per- 
haps one may do so without the danger of 
tingeing his subject with an element of un- 
scientific romancing by calling attention to 
several publications by Gamer." His was 
the only work performed under conditions 
which even closely approximate the normal 
life and environment of these animals. His 
book (Apes and Monkeys: Their Speech and 
Language) is worthy of perusal, although 
one might wish that it had been written as a 
scientific contribution rather than as a popu- 
lar narrative. This author (p. 19) was able 
to make out nine monophrastic sounds and 
one distinct phonetic sound in capuchin 
monkeys, all of which words, sounds, cries or 
calls, whichever one wishes to call them, 
seemed to be expressions of friendship, dis- 
tress or fear. Garner agreed that monkeys 
and apes had no conception and that their 
thoughts were certainly not intricate ; never- 
theless that they were able to express their 
simple desires, he firmly believed. He be- 
lieved also that monkeys and apes showed 
definite traces of sympathy and were pos- 
sessed of a gregarious instinct and the in- 
stincts of curiosity and mimicry to a high 
degree. He believed that the speech of apes 
and monkeys as he heard it in their natural 
homes, the jungle in Africa, or in cages 
with experimental animals, was a voluntary 
articulate and deliberate use of sounds which 
they understood and which other animals of 



the same species replied to and understood. 
He believed that the higher apes, the gorilla 
and chimpanzee, had a higher type of speech 
than monkeys and that each race or species 
had peculiar calls of its own. He felt that the 
more gregarious the habits of any species the 
higher the type of speech it had (p. 23). 
Garner himself was convinced that monkeys 
and apes understood his imitation of their 
sounds and he also seemed convinced with 
Prof. Romanes " that these animals were 
able to enumerate and to distinguish numbers 
of objects and to find errors in the sum total 
up to the number of seven when incorrectly 
presented to them. He agreed with Kinna- 
man and Thorndike and others that the cebus 
was the most intelligent of the monkeys and 
that the gorilla next to man possessed the 
highest intelligence and therefore the most 
plentiful and most intricate form of articu- 
late language. In the apes the rudiment of 
a paternal instinct is developed and there is 
a tendency to a patriarchal family life among 
them, and these apes are capable of showing 
solicitude when members of their family are 
ill, although this affective state is not main- 
tained for a long time. The apes have a great 
number of words, 30 to 35 of which Gardner 
was able to understand and imitate. These 
words, calls or sounds, are expressive of 
gratitude, warning, desire for food or drink, 
or are expressions of discomfort, fear and 
greeting. He was convinced that chimpan- 
zees also made negative signs with the head 
or were able to mimic the wavelike motion 
of the hand from the body as a sign of nega- 
tion or refusal. He insisted that there was 
pitch and volume and tone to the voice of 
the apes in the production of their sounds, 
changes in which were regulated to suit the 
varying conditions under which they were 
used, and that apes understood the value of 
sounds as a medium of conveying thought. 
These observations have never been con- 
firmed by a medical or non-medical psycholo- 
gist and they have been viciously attacked 
and ridiculed both in the psychological and 
lay press. 

It is with great hesitancy that one accepts 
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aJl of tln'st: >;t;it<rTi><mtt as facts; nevertheless 
all writers ^/n this fcubjec.t ajjree that ajjes 
and fii'/fjk<'\s have several di-tinctive calls 
whirii i-ffrri'\\ftA)A V/ definite m^xxls or men- 
tal stafji's expressive of certain instinctive 
fM'eds. I'or imr i^ri>r/se this obser\'atir^ is 

HUff]iitrfii, 

No one ran gainsay that the ajK-s and 
nj^/nkev s are the most intelligent animals. It 
M'<ins definitely established that they have a 
limiterl v'xalnjlary of Mounds which express 
certain desires and are used differently under 
various conditions. These s^iunds or calls are 
capable of interpretation by observers and by 
aniinalh of the same s|>ecies and are to all 
intents and puri>oses the rudiments of lan- 
l^ua^e. If one rememl>ers that mimicry in 
man is also an inte^^al part of the speech 
ftuu'tion, thefi certainly no one whr> has seen 
trained apes or monkeys perform on the 
vaudeville stajfe will deny that these animals 
possess this rudimentary and inferior form 
of s|)eech and that they have it developed to 
a remarkable decree. Whether we believe 
with Uonmnes and (larner that animals are 
capable of processes of reasoning compar- 
able to those of the human, or whether we 
believe with Thorndike who insists that ani- 
mals caimot reason by analogy or abstractly, 
is entirely unimportant for our purpose. 
Careful i)bservers like Kinnaman tike a 
stand midway between these. He believes 
(p. JCM)) that the ruling out of reasoning by 
analogy cannot be entirely true of rhesus 
monkeys and that *'in part their reasoning is 
like that of num.'* Nevertheless even if this 
were not entirely true, there undoubtedly 
exists in the monkey and the parrot an em- 
bryonic, a developmentally rudimentary 
trace of speech and intelligence which is later 
seen to In^st advantage and sometimes in its 
highest state oi develoj^ment, in the human. 
Thesse animals pn^bably have a dim con- 
sciousness of the resemblance of things and 
persons, and as Thorndike expresses it, **they 
learn hv the elimination of useless nunc- 
n^ents and by chance success and by finding 
pleasure in the attaining of desires/' but 
nevertheless thev learn. That there is a lim- 



ited emotional and mental life Kiimaniaii 
seems convinced. The>- indulge in movements 
and calls indicative of fright, anger, a desire 
for their fellows, curiosity and surprise. 
Their calls are particularly loud when they 
are separated from the company of their 
fellows. Their most active efforts are di- 
rected towards the attainment of sexual and 
hunger satisfaction. As a result of his experi- 
ments Kinnaman was convinced also that 
they made great progress and showed capa- 
bility in choosing better methods for obtain- 
ing a gratification of these desires when ob- 
stacles were placed in their way by means of 
locks and other apparatus. He was con- 
vinced that they had to a considerable degree 
the jK^wer of learning by association and he 
felt that there were undoubted evidences 
also of learning by imitation, one example of 
which was of very high order (p. 211). He 
was also convinced that they liked and pre- 
ferred and made known their preference for 
certain colors, yellow, orange and green be- 
ing preferred to red, purple, blue and gray. 
He makes the statement that "human beings 
have not greatly surpassed them in some re- 
spects when dealing with the apparatus here 
used,*' and one must remember in consider- 
ing his conclusions that he used rhesus 
monkeys which are not so intelligent as the 
cebus and certainly not so intelligent as the 
chimpanzee and the higher apes. 

(joing higher in the scale of animals we 
now come to the study of speech and its in- 
telligent expression as articulate language in 
children. This whole matter mav be summed 
up in the words of A. H. Ferrard " who says 
that **it is not until the baby begins to talk 
that one regards it as an intelligent unit . . . 
fi^r in these early essays at talking a great 
deal of light is thrown upon the manner in 
which we all have learned to think and com- 
numicate our thoughts to others." Briefly, 
the first cries of the child are comparable to 
the calls of the monkey ; they merely express 
desires and discomfort, and children repeat 
them by learning that these cries bring re- 
lief. As the child learns, these cries express 
more f re<iuently desire than discomfort. The 



Development of Speech and Integration with Intelligence 



53 



child then finds that the sounds bring a cer- 
tain pleasure in the mere uttering, move- 
ments of the lips and tongue tickle and please 
him and sounds uttered amuse him. This is 
probably the parrot stage. The first sounds 
which we hear from the baby are the gut- 
tural and the labials. 

One who has listened to many babies just 
beginning to talk remembers that "goo goo" 
and "boom boom" are among the earliest 
sounds uttered. Often parents take these 
sounds to mean a desire for water and the 
child then learns to associate water and the 
satisfaction which this gives to its needs with 
the production of the sound which it has 
made. In this way the baby makes sounds 
which are the real "babv talk" and at first 
have no meaning, being simply produced be- 
cause they are pleasurable and easily pro- 
duced. Later the child learns to associate the 
sounds which it has made with the things 
that are given it or shown it in response to 
its cries. The instinct of imitation in a child 
is active and those initial sounds are repeated 
which the child is able to articulate. Dentals 
and labials follow the guttural and vowel 
sounds. During this stage Ferrard says the 
child is like a parrot and a good deal of its 
learning at this time is like the process de- 
scribed by Thorndike and Kinnaman in the 
observed monkeys. There is no cognition or 
abstract thinking possible in the average child 
in its first vear and a half or two of life, it 
learns simply by associating sounds with ob- 
jects and persons seen, felt, tasted and 
smelled. When this step is carried further 
and the children are able to arouse auditory, 
visual, tactile and olfactorv memories which 
already have been registered by this process, 
and to recall pleasurable proprioceptive sen- 
sations, then occurs a combination of these 
images, and abstract thoughts and concepts 
are expressed in speech. For the child to ar- 
rive at this point many stages of a gradually 
developmental sort are traversed and it is not 
until the power of abstract thinking and in- 
telligence in its highest form is developed 
that we have speech in its broadest sense in 
the child. One need onlv recall instances in 



his own experience with children to see how 
great a variation there may be in the methods 
by which children are taught to associate 
and later to speak and think. In the produc- 
tion of human intelligence and speech there 
are at least five great afferent pathways 
which are used upon the basis of the instinc- 
tive necessity which the child has to express 
its desires, its needs and its emotional and in- 
stinctive states. These are the visual, audi- 
tory, tactile, proprioceptive and olfactory, 
and taste. Depending on the degree of atten- 
tion which the child gets from its relatives 
and parents and the individual preference or 
accidental methods used by them, various 
pathways are used either almost alone or to- 
gether in a fairly even proportion. The least 
variable, undoubtedly, is the olfactory. 

The education of some children may be 
accomplished through the use of one or a 
combination of some of these pathways to 
the practical exclusion of the others. Some 
mothers and relatives will sit and talk and 
imitate the child's sounds and use the child's 
auditory mechanisms, others show the child 
things and use the apparatus for visual regis- 
tration, while still other parents and relatives 
neglect their children and the babies have to 
learn by feeling, tasting, and by the proprio- 
ceptive senses, being enabled in this way to 
associate words and speech with objects and 
persons smelled, touched and tasted. There- 
fore one can read\ly see that the development 
of a regular pattern of speech "centers" in 
the brain is impossible in any considerable 
majority of individuals, because serious vari- 
ations occur in the method of education and 
the synthetic production of intelligence and 
speech in the individual child. This undoubt- 
edly accounts for the fact that itis impossible 
to follow in any great number of people the 
diagrammatic scheme of definite speech and 
intelligence "centers" for the combination in 
speech of auditory, visual, tactile and kines- 
thetic memories. Later, as the child begins 
to associate writing and reading with thought 
and speech, "centers" for the retention of 
memories of written words and words which 
have been read must also be postulated if this 
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(\UiUrdmmiii\c M'heme is followed. If it were 
|xiHHil)lf to Hubject all children to the same 
nirtluHl of educati^m and U) put them 
Ihrouifh the same process during this period 
of development of speech and intelligence, it 
prolmhiy would then l)e found that certain 
dclinite areas of the hniin which had to do 
wilh the functions of s|)eech. had been de- 
veloped after a more or less regular pattern. 
This will e.xplain why the anatomical and 
pathological investigations which will be 
mentioned later have Iwen so iK)tent a factor 
in breaking down our purely diagrammatic 
conception of sharply circumscril)ed speech 
"centers." Since the variaticms occurring 
wilh the individual child in the use of the 
various special senses (including the pro- 
prioceptive as one of these) are so great for 
the pnnluction of simple associations, and 
later of ci^nception and thought which find 
their expression in speech, the Uciture of the 
developn^ent in the brain of this function 
will ulst) vary greatly. 

The rt*ason why anatt^my and patholog>- 
have Cailcil to clear up the problem of 
»|\l)asia is that n\any have Un^keil uixm si>eech 
as a functiv^n entirely separateil and dis- 
tinct fr\un inteUigxMHe, and have set apart 
certain jH^rtivms of the l)rain ior its exclu- 
sive C\nun4. If this were true, the anatomical 
assvKiati\m (KUhs in the brain should show 
in every ca<e detinite tilxT tracts and bundles 
UNuUn^v: tbrvHigb fnnn the main vistial or 
umbtv^rx rx\^istcriivi» areas of the bruin to 
the \^hcr sv^calKxl '\xn\ters" in a (perfectly 
vletinite ivaicrn tv^ certain dotuutely circum- 
scriUxl ^^rvHi{vi of cells or ''centers** the form 
v^t which wvHild vAry but little in ditTerent 
iiKlixiduaK A cv^nvivicralivMX v^f the atuivMuy 
v^t tbc^ si>>».XKaKm ivuhwAxs <luA\sihat this 
is iK^ >vv V< Hcrrick '* st.ucs: "All {virts v^^ 
the cv^v^lA! cv^ucx xirv dirwtlx v^r invlir\vd> 
Cvv*»Nxiv\l wtth v^c*x*r ^virts b> ihc>e assv>- 
cLiVv^fr r?vr^ ^^ tha: i>.^ rv^iv^rt CsUX be re- 
^^.^ivk\l Ax : V cxv\uvi\c >CAt ot A-\ ivirticu- 
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been found. The only association fiber path- 
ways which have any definite degree of con- 
stancy and which can only be made out in 
the gross by anatomical dissection after hard- 
ening of the brain in appropriate fluids, are 
the cingulum, the fasciculi-longitudinales in- 
feriores and superiores, the arcuate fibers 
or as they are sometimes called, the fasciculi 
proprii and the fasciculus uncinatus. Various 
other association bundles are known but are 
inconstantly arranged and not always easily 
identified. Of course the patterns of the great 
association tracts through the corpus callo- 
sum have a fairly definite arrangement, as do 
those of the fornix and the commissures 
(smell). The short association fibers pass in 
great numbers from one convolution to the 
next and are either intracortical or sub- 
cortical. The long association fibers connect 
the various large association "centers" of the 
brain in the frontal, temporal, temporo- 
parietal and occipital regions. The most 
marked of these bundles, the superior and 
inferior longitudinal fasciculi and the 
uncinate fasciculus, pass from and connect 
with each other the frontal and parietal 
o|>ercula, the inferior parietal convolution, 
the iKcipital and the superior and middle 
tem|x>ral convolutions, the tip of the occi- 
pital lol)e and the cuneus, and the forepart 
of the temporal lobe. Naturally if the pro- 
cesses of asscKiation in the development of 
intelligence and speech were continuously the 
same, a constant pattern findable anatom- 
ically would result and these association 
fillers cv>uld be followeil directly to ganglion 
cells arrangeil in definite groups in definite 
jKxrts of the brain. Actually no such arrange- 
ment exists in the vast majority of brains 
examineil by anatomists, and in fact, it is 
im|xwsiMe to folU>w these ass^x-iation fibers 
direvniy to any of the >4>-called "centers/* In 
IHMUt v*f nuntl^rs the greatest system of 
these rVrs are the intrao^rtical and sub- 
o^rtkwt avMHTuitu^n riVrs. kno\\-n as the 
n*^rae vr^vriae arxl tani::en:!Al fibers, which 
ran t!* t'^e c^rticA! <:ra\. Ii :s im|»ssible to 
f !V \\ :":c^ V lie si-vl ::*ere is certainlv noth- 
i'^i: ir. :^e 'Mtv.re of :i vle-^-'/.re rv\:tem in their 
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arrangement and distribution. In fact, 
this would appear to be exactly what one 
would expect, for as Piersol says," except 
for the immediate vicinity of the upper end 
of the Rolandic fissure, "the cerebral cortex 
at birth is unprovided with association fibers 
which have acquired their medullary coat 
and are therefore capable of functioning. 
Within the early months after birth, how- 
ever, the myelination of these, as well as of 
other tracts, progresses rapidly, although 
this process is not even moderately com- 
pleted until after the lapse of several years. 
Indeed there is sufficient evidence to believe 
that myelination of additional fibers con- 
tinues so long as intellectual effort is pro- 
gressive, the demands made by education 
and special mental exercise being met by a 
corresponding completion of additional as- 
sociation fibers." These facts so well stated 
and based on indisputable anatomical evi- 
dence would of course preclude the possi- 
bility of the existence of any sharply circum- 
scribed, purely diagrammatic localization of 
speech functions in any group of "centers." 

PART II. 

Head,'* P. Marie " and Moutier '^ have all 
called attention to the necessity of revising 
our conception of speech and associated 
problems. Recently James Collier '* also 
voiced his sense of bewilderment as a result 
of the confusing manner in which this prob- 
lem has been presented and expressed his 
dissatisfaction with the diagrammatic locali- 
zation theory of aphasia and the "center" 
conception of the development of speech. He 
calls attention to the fact that these schemes 
of exact localization in the brain for the 
various components of speech and for the 
various types of aphasia are based more on 
theory than upon trustworthy pathological 
evidence. His objections and those of Marie 
and Head are based on a verv exhaustive 
consideration of the pathological side of the 
subject of aphasia. One need only review the 
statistics of Moutier, Marie, Frankel and 
Onuf *® to become convinced that our con- 



ceptions of aphasia are in a developmental if 
not a chaotic state. The diagrammatic speech 
"center" theories have no basis in the psy- 
chology, anatomy or pathology of the sub- 
ject. These authors have presented their con- 
clusions based on an investigation of a total 
of 408 cases of aphasia with autopsy. Marie 
and Moutier in 304 oi these cases found that 
the meager clinical and pathological records 
preclude the possibility of drawing conclu- 
sions of value in at least 201 cases. In the re- 
mainder of their cases the lesions were lo- 
calized sufficiently and the records and 
clinical histories were of such a nature that a 
fair study could be made of the pathological 
findings and certain fairly definite conclu- 
sions drawn. 

Recent criticisms of our conception of this 
subject as outlined in these pages and else- 
where make it necessary that we draw atten- 
tion to the invaluable work of Moutier pub- 
lished in his book on aphasia. This author 
examined all the autopsied cases of aphasia 
which were reported in the literature from 
the time of Broca in 1861 up to 1906. Cer- 
tain extremely important facts are over- 
looked or not known by our critics. Broca's 
original contribution, which consisted simply 
of two observations and were a basis for the 
later diagrammatic conceptions of speech, 
were not only imperfectly studied cases clini- 
cally, but absolutely valueless pathologically. 
The brains in these cases up to the year 1908 
had not yet been sectioned. Criticisms of this 
kind should not detract from the splendid 
work of a pioneer, but nothing must stand 
in the way of a proper presentation of our 
subject. Moutier found that of the 304 
autopsied cases 201 were absolutely useless 
for any study. The clinical records in these 
cases were very meager. Many of the brains 
had been reported upon without the meninges 
having been stripped off and most of them 
were unsectioned, so that the real extent of 
any pathological lesions present could not 
possibly be detected. Of these 201 useless 
observations 26 gave not only insufficient 
data but in 175 the destructive lesions were 
so extensive that it would have been useless 
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to draw any conclusions from these brains. 
There remained in Moutier's series of 304 
observations 103 with fairly well localized 
areas of destruction. There were 19 cases 
which were apparently favorable to the con- 
ception that speech function is localized in 
tlie left third frontal lobe. Of these 8 were 
corti e a t» 'a«d 11 subcortical lesions. On the 
other hand, in 57 cases aphasia was present 
and the foot of the third left frontal convo- 
lution was absolutely intact. In 27 brains the 
foot of the third left frontal was destroyed 
and no aphasia had existed in the patients at 
any time. In 4 of these cases there had been 
extensive trauma, 14 were cases of tumor, 5 
of softening and in 2 there were lesions on 
both sides in the third frontal. In 2 other 
cases the injury on the left side had been 
produced surgically in right-handed individ- 
uals. Therefore in these 27 cases with in- 
juries or disease of the third left frontal no 
aphasia was present. In the light of such 
careful pathological reviews as Moutier has 
made of this subject one must hesitate before 
committing himself to the theory of the 
exact cerebral localization of the speech 
function. Certainly medical men do not ac- 
cept other teachings with the same readi- 
ness with which many have accepted this 
conception of aphasia. 

Let us remind ourselves of the fact that 
we insist on 100% proof in the elaboration 
of Koch's law when it is applied to the dis- 
covery of a new organism. Yet here in a very 
important problem many men are able to 
satisfy themselves with a conception which is 
borne out by only 8 of 103 autopsied cases. 
To become impressed with the importance 
of Moutier's work one must read his book 
and see the minuteness of his method of in- 
vestigation and report upon all this autop- 
sied material. His consideration of this ma- 
terial is on the whole fair and certainly very 
exhaustive. The diagrammatic conception of 
aphasia rests upon observations made upon 
brains, many of which have not been sec- 
tioned and which have been subjected only to 
the most meager sort of anatomical investi- 
gation. Many of the brains came from pa- 



tients who were undoubtedly advanced sen- 
iles or diffuse cerebral arteriosclerotics. 
Some of the observations were made in 
brains taken from patients who died from 
tubercular or other types of meningitis. 
There were ten cases of this type including 
cases of specific or tubercular infection and 
post-traumatic meningitis. In the tubercular 
cases Moutier (p. 85) comments amusingly 
on the peculiar phenomena discovered by 
some of the men who reported these cases, 
that in the presence of hundreds of tubercles 
nevertheless most of them according to these 
observers were found in the left hemisphere 
and the vast majority grew upon the third 
left frontal convolution. Why the greatest 
damage in the traumatic and infectious cases 
should be over this area is also wondered at. 
Of the .103 favorable cases in Moutier's 
study there were 50 cases of brain tumor 
either with operation or operation and 
autopsy. 

In considering these cases Moutier agrees 
with Marie that to use the symptom of 
aphasia as a localizing diagnostic aid is im- 
possible and a dangerous procedure. In most 
of these cases of brain tumor, many of which 
were reported by surgeons and not by neu- 
rologists, the author doubted the presence 
of real aphasia. He points out the fact that 
with brain tumors, especially frontal lobe 
tumors, various speech, intelligence, mem- 
ory and thought difficulties are found, but 
extremely rarely is there any pure type of 
aphasia. He says after considering these 
autopsied tumor cases, that "there is not one 
case of tumor involving exclusively the foot 
of the third left frontal convolution in right- 
handed individuals which has ever caused 
aphasia. Many times this convolution has 
been completely destroyed by the tumor and 
no aphasia has resulted." 

His discussion of this subject brings to 
my mind a recent personal case. This man, 
aged forty-eight, died at the Neurological 
Institute on the service of Dr. F. Tilney, and 
was operated upon by Dr. A. S. Taylor, 
who found at the operation a large mass 
which turned out to be a mixed cell sarcoma 
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(report by Dr. L. Casamajor) involving the 
left temporo-sphenoidal lobe and running in- 
ward almost to the midline. The mass prac- 
tically destroyed the first, second and third 
transverse gyri of the left temporal lobe, 
penetrated the Sylvian area and the Rolandic 
fissure in a massive way and pressed also on 
the foot of the left third frontal convolution. 
Yet when this man was examined on March 
1 6th, 1920, only five weeks before he died, 
he did not present any of the usual types of 
aphasia. He spoke well spontaneously, read 
and understood what he read, saw and un- 
derstood what he saw, had no paraphasia, 
alexia or agraphia and had a perfect concep- 
tion of speech. The type of memory defect 
which he showed seemed to point more to 
an association difficulty which made it almost 
impossible for him to recall well. He said 
that he was born in London in 1871 on the 
25th of December and that he came to the 
United States with a woman, but it was not 
until later that he said this was his mother. 
He said that he was six months old when he 
arrived here and stated that the mother died 
at the age of seventy-five, but when asked 
what she died from he said "I do not remem- 
ber." The mother died four years ago but 
he did not know the exact date of her death. 
He was able to recall that the father died 
from an infection of the right leg about six 
years ago but was not able to give the date 
of the death or an understandable account 
of the cause of death. 

With considerable effort he gave the 
names of his brothers and sisters, but in re- 
counting their ages he was only able to say 
that he remembered there was a two years' 
diflference between them but he could not tell 
their exact ages. He said L. is fifty-three, 
M. fifty-two, and then as to each of the other 
six he was unable to give the ages. Concern- 
ing his brother R. he said, "He is eighteen 
months older than I ;" but even after consid- 
erable effort he was unable to say exactly 
how old R. was. He had a perfect memory 
for what had transpired recently and his re- 
tention of test phrases and numbers for 
short and long periods ( from five to thirty- 



five minutes) was perfect. The main diffi- 
culties seemed to be the recall of even well- 
known names and events and their calcula- 
tion in point of time. He seemed to have diffi- 
culty in arousing both visual and auditory 
memories, but particularly the latter. There 
was no difficulty with speech on the motor 
side. His only trouble was a left-sided head- 
ache, not at all severe, and a definite memory 
loss. He spoke and read well from dictation. 
There was not in any sense of the word a 
real aphasia when I saw him. 

This memory defect corresponds with the 
type of finding that Mingazinni " has called 
attention to in tumors of the temporo- 
sphenoidal lobes. 

I saw another patient at the Italian Field 
Hospital No. 227 at Lonigo, whose entire 
left frontal and the greater part of the tem- 
poral convolution of the left side had been 
shot away by a piece of shell. The cranio- 
cerebral defect was enormous, but unfortu- 
nately the records which accompanied the 
patient were so incomplete concerning this 
point that the exact area of brain involved 
cannot be definitely stated. The patient was a 
right-handed man and he came of right- 
handed stock, yet, excepting for an initial 
speech confusion of paraphasic type which 
lasted for about two months following the 
injury and the operation which followed, he 
had no speech defect whatsoever. At the 
field hospital where I saw him about nine 
months after the injur\% I could discover no 
speech defect which exactly fitted any of the 
schematic types of aphasia artificially con- 
structed by theorists. He had some sharply 
circumscribed memory defects. He had for- 
gotten the names of a number of his boyhood 
friends, and was unable to recall the name 
of one of his sisters, but he wrote long letters 
home, was able to read aloud and was able 
to speak and write from dictation and soon 
reacquired the ability to name and recall his 
sister after much prompting; but he was 
never able to recall exactly certain friends 
and some incidents connected with their bov- 
hood associations. 

Of the 104 cases of Frankel and Onuf,^° 
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only 4 were found which seemed to confirm 
Broca's theory of the localization of motor 
speech; but they found at the same time 5 
cases of motor aphasia in which the left 
third frontal convolution was absolutely in- 
tact and the subcortical association fibers 
going from and to this part of the cortex 
showed no trace of degeneration. If these 
facts were not sufficient to cast serious 
doubt on our theories of the exact localiza- 
tion of speech in "centers," one might find it 
necessary to call upon other evidence to de- 
stroy the diagrammatic conception of speech 
localization; for instance, the operations of 
Burckhardt, a German surgeon, might be re- 
called, who deliberately operated two insane 
patients suffering from noisy over-produc- 
tive speech, attempting by his operations to 
produce aphasia and thus relieve this symp- 
tom. He removed 5 grams of the cortical 
gray from the foot of the first and second 
left temporal gyri and no word deafness re- 
sulted. Eight months later in the same pa- 
tient he resected the top and foot of the left 
third frontal convolution and no agraphia or 
motor aphasia resulted. In another patient 
this surgeon removed a portion of the left 
supramarginal convolution and destroyed a 
considerable portion of Wernicke's sensory 
speech area and no aphasia resulted. In this 
last patient the left third frontal convolution 
was also resected. The patients continued 
just as voluble and full of noisy speech as 
before. 

Added to this convincing evidence is the 
flood of literature which has appeared during 
the war, of severe injuries to most of the 
frontal cortex including the third left 
frontal, or the first, second and third left 
temporal, the supramarginal and angular 
gj'ri and also of the subcortex, of all of these 
so-called speech centers. In a number of cases 
no aphasia resulted, in a great many the 
aphasia or rather the speech defect was tem- 
porary, and speech was regained in a great 
majority of the cases. 

Motitier discussed in detail the 19 cases 
which are apparently favorable to the theor>' 
of Rnx'a conceminsr the dominance of the 



left third frontal convolution of the speech 
functions. As previously stated, only 8 of 
these 19 favorable cases were subcortical. He 
points out in great detail that of all the 103 
cases analyzed by him only 4 show an abso- 
lutely circumscribed lesion limited to this 
area and in the other 15 cases favorable to 
Broca's theory other portions of the brain, 
particularly the Sylvian territory, were in- 
volved. In some of the 19 favorable cases no 
mention was made of whether the individual 
was right or left-handed. In these same cases 
the state of the meninges and of other por- 
tions of the gray matter of the brain was 
not mentioned in the autopsied reports by 
Christianson, McDonell, DePallet, Rosen- 
stein, Kervey, Ord and Shaddock. In the 
cases reported by Chauffard and Rothery^ dis- 
cussed in detail by Moutier there was a very 
considerable involvement of the island of 
Reil and the Sylvian area. Even after consid- 
ering the 19 cases apparently favorable to 
Broca's theory, Moutier agrees with Marie 
that there is not a single case of aphasia in 
which the lesion found at autopsy has been 
sharply circumscribed and limited entirely to 
the region of the third left frontal. 

The criticism has been made that our view- 
point in recent writings has not been backed 
up by pathological material, yet the fact that 
Moutier has examined every reported case 
up to 1906 and that his 304 cases added to 
104 cases earlier examined by Frankel and 
Onuf make a total of 408 cases of studied 
autopsied material available for this discus- 
sion, seems to have been overlooked. Out of 
these 408 cases of aphasia with autopsy 
Moutier was willing to concede that 8, and 
Frankel and Onuf that 4 seem to confirm 
Broca's theory. Certainly the percentage of 
confirmatorv material, which consists of a 
total of 12 out of more than 200 well studied 
cases is not a very high one. 

Passing reference is made for the sake of 
completeness to the type of autopsy material 
which forms the basis for the diagrammatic 
conceptions of that problem which is so inti- 
mately associated with the aphasia problem, 
namely, the matter of apraxia. 



Development of Speech and Integration with Intelligence 



59 



Reference to the work of Liepmann,^* 
Bonhoeffer, Marcuse and Pick " will im- 
mediately show the same fallacious patho- 
logical material which Moutier has criticized 
in his review. The original case reported by 
Liepmann had not only right-sided apraxia 
but motor aphasia with considerable cutane- 
ous and deep sensory loss on the paralyzed 
side clinically, but pathologically it was 
found that all of the corpus callosum except- 
ing the splenium contained scarcely a single 
nervous element. There were two foci in the 
white matter beneath the second and third 
left frontal convolutions where the callosal 
fibers enter the hemisphere, and there was a 
large subcortical cyst on the left side begin- 
ning under the lower third of the postcentral 
gyrus and running back through the parietal 
lobe to beneath the supramarginal gyrus, but 
not in the angular gyrus. Besides all this, 
there were foci of softening on the right side 
in the internal capsule and another in the 
supramarginal and angular gyrus and 
marked general arteriosclerosis. The cases 
reported by Bonhoeffer, Marcuse and Pick 
to illustrate types of aphasia and of apraxia 
were cases of senile dementia, and to attempt 
to localize the pathological findings was too 
much even for these upholders of a diagram- 
matic speech and apraxia center theory. 

It is a well known clinical observation 
that aphasics improve with re-education. 
Frazier " has recently mentioned the fact 
that a number of aphasics caused by cranio- 
cerebral injury improved greatly by re- 
education. These aphasic patients necessarily 
go through the same methods of learning 
language that are used in childhood and con- 
nections are established between association 
"centers" in the cortex by pathways that 
must necessarily be different from those 
previously used and now destroyed by in- 
jury, tumor or what not. Therefore this ob- 
servation alone would be enough to cast seri- 
ous doubt on any notion that only certain 
parts of the cortex are capable of developing 
the power to control speech. 

Incidents of recovery without aphasia or 
with only temporary paraphasic speech de- 



fects following these craniocerebral in- 
juries or tumors involving areas of the 
cortex and subcortex presumably having 
to do with speech, have been recounted 
and published by Kennedy," Neuhoff,*' 
Gushing,*^ Frazier" and others. Recently 
Morse ^® in a discussion of autopsied brain 
tumors reported six occurring in the tem- 
poral lobes. In discussing these he states that 
"aphasic disturbances are frequently absent 
in tumors of the temporal lobes," and quotes 
Gushing as stating that with the exception 
"of the uncinate area the temporal lobe is a 
relatively silent region even on the left side." 
Of Morse's six cases with autopsy only one 
had what might be called sensory aphasia. 
These tumors involved all four of the zones 
into which the temporal lobe has been divided 
by Mingazinni in his study of tumors. These 
zones include the hindmost part of the second 
and third left temporal convolutions which 
were involved in at least four of Morse's 
cases. Mingazinni also mentions the fact that 
aphasic disturbances are frequently absent in 
tumors of the left temporal lobe involving 
the cortical area known as Wernicke's zone 
and in many cases involving also the subcor- 
tex of this area. I have personally observed 
one case of injury to the hindmost part of the 
temporal lobe cortex of the left side with 
sloughing of a considerable area of this cor- 
tex following an operation, which resulted 
only in mild paraphasic symptoms which en- 
tirely cleared up in two months. Many of 
Mingazinni's, Kennedy's and Morse's obser- 
vations were in right-handed individuals, and 
my patient was also right-handed and came 
of right-handed stock. 

Kennedy's work on the subject of stock- 
brainedness in the so-called crossed aphasias 
brings up the matter of speech and other 
skilled acts and their disturbance in aphasia 
and apraxia having their exclusive localiza- 
tion in the left cerebral hemisphere. It is im- 
possible to escape the fact that whatever 
there is of truth in the conception of "cen- 
ters" for speech has been dependent upon 
some evidence that injuries, tumors, vascular 
accidents and so on, involving the left cere- 
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bral heiuispherc, are much more apt to give 
aphnsic and apraxic prenomena than like 
conditions in the opposite side of the brain. 
While in gre;it part the observations, first of 
Hmca and hiter of many others, would give 
considerable stability to the conception of the 
loft hemisphere as the leading one for speech 
and skilled acts, we believe nevertheless, that 
this dominance depends not on any special 
liKalixation of these functions exclusively in 
the left side of the brain, but upon a rehable 
anatomical and phylogenetic explanation. 
The left hemisphere in the vast majority of 
individuals Is the earliest used l)oth bv 
primitive man and the child. Primitive man 
protecteil his heart by carrying a shield in the 
left hantl and developed an offense with the 
rl)jht. He has carrieil down to us the habit 
of listening and hn^king almost instinctively 
to the right side, and one need only walk 
thnntgh a di>xen dassrcx^ms in which chil- 
dren are iKMUg taught to note how common 
it is to have then^ turn the right side of their 
face and the right ear ti>wanls the teacher, 
i^ne will note also that all attempts at writing 
arx> instinctively nuule with the right hand in 
children and anv variation f mm this nde is 
very early discvnirageil by jKirents and teach- 
ers, I'^ne neeil onlv note tix> that in the vast 
nK\jority of instances, sjK^akers will tend to 
nuwe a little to the left of the platform so 
that liMeners must tun^ slightly to the riglit 
in hearii>Sv SiKakh\v:f platforms and pulpits 
art^ uh^rt^ often placeil a little to the left, pi>s- 
sibh for the s;une reason. The Ixdw in his 
CI iK time and ;ig;un. so f rwinently that it lie- 
cvMucs unusual t\^ have it otherwise, is so 
pUicx\l in the nursery that the i^xrent or rela- 
u\e vM^ \ isitv^r stanvl> at his riglu and talks u^ 
hin^ ami pla> s \\ ith him in such a way that 
it IS iK\ul\ alwsUS the ri^^ht hand \^f the Ivdw 
whivh is the evulicst usexl rhe luby must 
Uv,n t\^ fh<^ ri^<ht Iv^ hear and see s^HukIs. |vr- 
s\^*,\> a**>\l x^Vhvi^ Oxildrvn are handc\l things 
^^ ^u\v»\ unxuVa in the ri<?u haint ami nu^n 
iuvV,mt\\\^N >.\t;ue ainl clasp hainls \>i;h the 

h win Nc ?v\A*\\i i?^U the Uw \^f ir^eV^n- 
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throughout the nervous system is coincident 
with the establishment of function. At birth 
according to Piersol," Edinger ^ and 
Strong ^"^ the myelinization of the cortex is 
limited almost entirely to the upper end of 
the Rolandic fissure, no other portion of the 
brain being capable therefore of function. 
This area includes the precentral and post- 
central regions. Edinger and Strong^ further 
state that next in the order of myelinization 
are the association fibers of the brain, later 
portions of the cortex about the Rolandic 
fissures, then the visual areas and the audi- 
tory areas of the cortex. At birth therefore 
the only portion of the child's cortex which 
is capable of functioning is the motor- 
sensory area. Naturally if the child is stimu- 
lated to begin the learning of his skilled acts 
by the use of the right side of the body, par- 
ticularly the oculog\ ric functions and those 
of the right upper extremity, then it follows 
that the left cortex will be stimulated to the 
earliest development. In a number of chil- 
dren, however, this earlv left-sided brain de- 
velopment is lacking and through force of 
circumstances, possibly accidental, the left 
side of the body, particularly the left upper 
extremity, is earliest trained and the usual 
development of the cortex is correspondingly 
influenced so that the right cortex may pre- 
dominate over the left or develop apace with 
it. The matter of right or left-handedness 
cannot therefore be of too great significance, 
liecause in the child during the process of 
development of all skilled movements, 
ihougln and speech, all other things being 
eiiuaK the amoimt of extra development and 
use which the left cortex receives cannot be 
Si^ overwhelmingly great that the right cor- 
tical areas suffer ti^x^ much by comparison. If 
the c\Miception of ass«.viation fibers and tracts 
in the o^rtex. anatomically and psycholog- 
ically ci^rrelaieil, is true, then association 
tracts nnist \vcur in fairly equal proportion 
tJ:rvn;o^v^ist all |>»^rnv^ns of the brain, right 
as well as left, \\::h ^ut tvx^ much favoring of 
OTH'' Sivie or the ether In exceptional in- 
sMixxs. hv^wex er, the factors of development 
i;t th,e chilvl n^^tv Ne so ir.^uenced that Ae 
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matter of left and right-handedness can play 
an important part. 

Kennedy refers to the statistics of Stier *^ 
who found that in 5,000 soldiers only 4.6 
per cent were left handed and that in 60 per 
cent of these a definite history of sinistral 
tendency in their forebears existed. This 
might very well be so, for if a parent's best 
hand were his left he would have a natural 
tendency to^ approach his child from the left 
and to play with the child's left upper ex- 
tremity and show him things from the left 
and speak to him from the left, in this way 
developing the child's left oculogyric and 
cephalogyric functions and left upper ex- 
tremity and thus his right hemisphere. The 
factor of imitation in children would also 
favor this. One can see from Stier's statis- 
tics however that this occurs only rarely, and 
in confirmation of this Liepmann's work is 
also important. Liepmann agrees that 95 per 
cent of all individuals are right-handed. In 
discussing this subject, this author denies 
that either one of the hemispheres is neces- 
sarily the dominant factor in the production 
of apraxia. According to him, the chief fac- 
tors in disturbances of all skilled acts were to 
be found in disease, injuries or other de- 
struction of the fibers going through the 
middle third of the corpus callosum, the im- 
mense commissural pathway for association 
of the sensory-motor portion of the hemi- 
spheres. Liepmann also called attention to 
the fact that out of 89 patients with left 
hemiplegia there were 5 who were aphasic, 
and out of 41 right hemiplegics, 14 were 
found who were aphasic. While aphasia un- 
doubtedly occurs with lesions of the left 
hemisphere almost six times as frequently 
as this condition occurs in lesions of the 
right hemisphere, nevertheless all of us have 
seen aphasia develop so frequently in left 
hemiplegics in right-handed individuals that 
the theoretical factors of stock-brainedness 
in correlation with the conception that one 
hemisphere is necessarily the leading hemi- 
sphere for speech and skilled acts cannot be 
the invariably constant operative factor. 
Hughlings-Jackson '^ in his many papers fre- 



quently insisted that neither hemisphere has 
the exclusive function of the speech mechan- 
ism. The author together with many others 
has described clinically cases of aphasia with 
left hemiplegia in right-handed individuals 
who came of right-handed stock. I have seen 
five such cases in the past three years. 

The whole matter of left-handedness and 
right-handedness, stockbrainedness with one 
hemisphere or the other leading, must have a 
developmental and anatomical basis in the 
way which is outlined above and cannot pos- 
sibly be an invariable constant determined 
only by eugenic factors. There seems no 
doubt that in a great many individuals the 
left brain develops earlier than the right and 
therefore is concerned more intimatelv with 
all specially skilled acts, articulate speech 
being included; but variations both acci- 
dental and developmental occurring during 
the education of the child and in his adapta- 
tion to environment may alter this usual dif- 
ference, reverse it entirely, or nullify it suf- 
ficiently so that the difference in development 
of one hemisphere over the other may be 
negligible. Only such a conception w-ould ex- 
plain the confusing findings in cases of 
aphasia and apraxia on the autopsy table and 
at operation. As three of the greatest neuro- 
logical surgeons in this country have said to 
me in personal communications, time and 
again aphasia and apraxia as exact localizing 
aids for tumors of the brain have completely 
failed them, sometimes even leading to oper- 
ations on the wrong side of the brain. On 
other occasions they have found at opera- 
tion tumors and other destructive processes 
in parts of the cortex said to be speech and 
apraxia "centers" without the type of 
aphasia or apraxia to be expected existing in 
the patient.*' 

Without going further into this phase of 
the problem, it seems to me that we have suc- 
ceeded in destroying to a considerable extent 
the validity of the theory of circumscribed 
centers governing the functions of speech, 
as these are said to exist in Broca's or Wer- 
nicke's or any other area. Having indulged in 
this destructive criticism and review one 
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must now substitute a possible basis for the 
understanding of speech. 



PART III. 

This review of the subject and elaboration 
of the conception that speech and intelli- 
gence develop apace and are part of the same 
seat in the brain, is not merely a viewpoint, 
but it is an attempt to rationalize our con- 
ceptions of the subject. We do not wish of 
course to attempt to upset the already proved 
facts of association areas in the cortex for 
the retention of memories and concepts 
whether they are visual, auditorv, olfactorv. 
proprioceptive, kinetic, etc. It doubtless is 
true also that close to the area for the actual 
movement of the organs of speech there are 
more or less closely grouped association 
cells and fibers which are concerned with the 
movements of these in speech. But, that these 
purely motor "centers" are connected by 
many intricate and complicated association 
pathways searching out all parts of the brain, 
is undoubteiUv also true. Onlv bv the use of 
this elaborate and extremely complicated 
mechanism is the human being able to ex- 
press his thought by speech, whether this be 
articulate, or by the assumption of attitudes 
or by a look or a change in intonation of the 
voice, or whether it be by writing, reading, 
singing, laughing or cr>4ng. It is probably 
true that in a small percentage of individuals 
the process of learning, with the development 
of intelligence and speech, has been so ex- 
actlv similar, that in them certain lesions 
interrupting definite pathways may give 
similar delects in the process of thought ex- 
pression in speech, and that in this ver^- 
limited number the use of the words motor 
and sensor\- aj^hasia, agraphia, alexia, etc., as 
sharply limited aphasic defects depending 
upon the cv^nception which those words im- 
ply, is justifiable on purely anatomical and 
patholv^cal grounds. On the other hand, it 
is our belief that in a much greater number 
of patients the process of the acL|uirement of 
speech ami intelligence has been so irregu- 



larly different and individualized that to talk 
of patterns and any longer to hold the dia- 
grammatic conception of speech as a function 
localized in definite centers is impossible and 
unscientific and is in contradiction of all our 
anatomical and pathological data and our 
knowledge of the development of speech in 
children and articulate utterance in intelli- 
gent animals. 
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The production of speech is the most coni- 
plicaletl function of the human organism. 
The correhition of auditory speech niem- 
iMMes. visual imuKos of written syml)ols, and 
tlu* patterns for correct larynfjo-glosso-labial 
nu»ven\ents, reijuires an iiUerrehition of func- 
tions far n\ore intricate th.in the farthest 
reaches oi our physit)loKical imagination will 
allow us \o foIUnv. It is iu>t strange, there- 
ftuv, that the interpretatiim of the varied 
forn\s of aphasia have given rise to a great 
deal of thet>rctical specidatitm. Our knowl- 
inlgv of the subject is very UK^ager, hut that 
tluMx^ aiv uuu'e or less definitelv KKali/.ed 

m 

auatou\ic seats where the niemory images oi 
the \lilVcix'nt sensory intpressions are iK*r- 
ceivtnU stTn\s to have U'^en cstahlisheil, Xew 
lights can W thn>wn on the subject only by 
n CAirful clinical study of patients with 
n)J>asia and c\^rrvlation with autopsy find- 
ingv I'ntortunatcK, n^my of the cases arc 
Mv \\\mpbcate\l that c\nupletc studies cannot 
Iv UKuU\ ih^r the exact c^MuUiion deter- 
milH^l 

\\ v^rxl bUudnvNs i> one of the less cv^nnum 
t\MU\x \^t st|4uMa, Twv^ tNiH^s have Ikxmi de- 
xvuK\l The litvt, ealK^l b\ IVierinc "purv 
w\M\l WiiKbH^NN** i> characterire\l b\ an in- 
ainhtx to uMd wutten or pruuixl wv>rvl> but 
wub the |MVMn\atu>n v^t tb,e ab^'ux tv^ \\nu\ 
rb\v tvMtu i> uvuallx avWM>»».MnK\l b\ u n^V,t 
iK>*^,SM\\ UNHW bcu\u\»K^ivMA Ibo xw^txU rarx^r 
t\i\\ ^^^>^^i^^ucx >ixua* s^ixl^avia \\x;h A,<r.u^Jv,a. 

^^^**^ Ax ;hv aMn^*\ x^t tV A^^c-* VI a*nI v,v.^rA- 

vv».<v.>s\^ I'^v \\vvc >v*v'^*,v\l *\\\^\\ *,^* i:x 

x\V\v\i <*v^v^ a:nI. >^ ; vx;c^ -; ^,x -*xv^"^ \:c 
v^ ;\\\ ;N^A"^ ^stv X\^^ *\^ *NV vv\x\. t; -.x tv^ 
"^vvwl ;v V ot sv ^ \ v"^; * .v vx; :,- *\\v v? 



HISTORY 

Patient, Mr. A. S.. aged fifty-five; mar- 
ried ; a bricklayer by occupation. 

Chief Complaint, — Inability to read for 
past three weeks. 

Previous History. — Has always been well 
except for occasional slight head colds. 
Syphilis is denied by name and symptom. 
There was one attack of gonorrhea twenty- 
five years ago which was cured in two 
months. 

Personal History. — He takes two cups of 
tea and two of coffee daily and smokes one 
or twi> pipefuls of tobacco a day. Has never 
used alcoholic stimulants to excess, his aver- 
age l)eing alxHit two or three drinks a year. 
Has never taken drugs or medicines of any 
kind. His sexual habits are normal. Sleeps 
well: apjietite is gCKxi; bowels move regu- 
larly once daily; urination occurs three or 
four times a day with no nocturia. He has 
tive children, all of whom are well. His wife 
had one miscarriage. 

His etlucaiion was received at a parochial 
scluH^l in England and consisted mainly of 
rvadiuiT, wriiinsr and arithmetic. He has 
never had iHxasion lo do much writing as it 
was i^" liiilc use in his ivciifvition. Occasion- 
a*I\ he has Ixxmi a lime-keeper and has had 
Iv^ keT.n^ rxx>»rvlx of the h* nirs the individual 
ivxn workevl. He has rjever had any difficulty 
in vl^iT^c xi"v.\e .iriihir.edc and in writing 
CTvu^ih t.^ nxx^t his need^ He was in Ae 
h^V:; o: TXA.ltr.i: r^.e rxusrvir^r ever\- day 

a'\l ^Ax a'\\.i\> vi r^e :>.:> here: •: >re without 
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/a> — AS i:: three weeks ag?^ 
x :r -'v •» -k :ex:-:rc well. After 
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smothering. He immediately sat up and the 
feeling was relieved. All during the night he 
was unable to lie down as the moment he did 
so the sensation of smothering and choking 
returned, while he felt fairly normal when 
sitting up. The condition was so severe that 
he did not attempt to lie down for the next 
three nights, but remained seated in a chair. 
On the morning following the attack he no- 
ticed that he could not read the newspapers. 
He could see perfectly, but could not read 
anything. He attended a moving picture per- 
formance, but was unable to read the titles 
although he understood the movements of 
the actors and the scenes they were 
portraying. 

So far as he knows, he has no difficulty 
except in reading. He goes about town with- 
out any trouble, recognizing his friends and 
all that goes on around him. He can identify 
a good many letters of the alphabet, and by 
spelling each word aloud or to himself, he 
can read a little; but if the words are long 
he is unable to identify them. He believes 
that he can write but has not tried to do so 
since the onset of his illness. He is not in the 
habit of writing much, but has frequently 
written letters to his wife when absent from 
home. He has noted no trouble whatsoever 
with speech, never using the wrong word, 
hesitating or repeating, ije can say the al- 
phabet and can count. At no time has he no- 
ticed the slightest difficulty in hearing or 
understanding what has been said to him. He 
thinks quickly and clearly. 

PHYSICAL EXAMINATION 

The patient is a well developed and well 
nourished man of fifty-five who does not 
indicate that he has used alcohol to excess. 

Head. Eyes. — Conjunctivae are clear; no 
petechiae or other abnormalities. 

Nose. — No discharge or evidence of ob- 
stniction. 

Ears. — Negative to external examination. 
No mastoid tenderness. 

Mouth and Throat. — Teeth are in fairlv 
good condition, though there is a moderate 



amount of repair. Pyorrhea is absent. The 
tonsils are small and not inflamed. The 
tongue is covered with a grayish fur. 

Neck. — There are no enlarged lymph 
glands. The thyroid is not visible or palpable. 
The jugular pulse is visible and the auricu- 
lar wave is absent. 

Chest. — Well developed and symmetrical. 
The movements of respiration are normal 
and equal on the two sides. 

Lungs. — There is normal resonance 
throughout both lungs. The breath sounds 
everywhere are of normal character. There 
are no rales. 

Heart. — Normal in outline, the apex being 
in the fifth space, 9j4 cm. from the midline. 
The first sound is rather muffled ; the second 
sound is of normal character. No murmurs 
are made out. The rhythm is absolutely ir- 
regular. Pulse : Rate, 98 ; force and rhythm 
irregular. 

Abdomen is rounded, slightly obese, soft, 
with no tenderness, masses or signs of fluid. 
The liver and spleen are not felt. 

External genitalia appear normal. 

Extremities. — There are slightly varicose 
veins in the calves of both legs, but no swell- 
ing of the feet or ankles. 

Summary of Physical Examination. — The 
only abnormality found on physical exam- 
ination is that of auricular fibrillation, there 
being, however, no signs of cardiac decom- 
pensation. 

NEUROLOGICAL EXAMINATION 

Abnormal Attitudes and Deformities. — 
Absent. 

Gait. — No abnormality. 

Coordination. — The patient is right- 
handed. Equilibratory : Standing with feet 
together, eyes open or clo.sed, there is no 
swaying. Non-equilibratory : Finger-to-nose, 
pointing and pass-pointing, heel-to-knee-and- 
along-shin tests are performed normally. 
There is no adiadochokinesis nor dysmetria. 

Skilled Acts. — There is no apraxia. Hand- 
writing is difficult and will be discussed later. 
Speech: Conversation is normal. 
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Test Questions for Aphasia 



1. Can the patient speak spontaneously in 
ordinary conversation'/^ 

There is no abnormality of spontaneous 
speech. His vocabulary seems to be better 
than that of the average in his occupation. 
He speaks clearly, with normal enunciation, 
never pausing for want of a word or using a 
wrong word. 

2. Can he enumerate atul denominate 
objects? 

He is able to count fingers, coins, etc., cor- 
rectly and has no difficulty in naming any 
pieces of furniture or other objects in the 
examining room or in the street outside the 
window. He says the alphabet, days of the 
week, months, seasons, and counts correctly 
and without hesitation. 

3. Can he speak from dictation? 

He repeats sentences which are read to 
him, without hesitation or mistakes. 

4. Can he read aloud? 

He w^as shown the alphabet and read the 
letters as follows: 



M, 

A, 
R, 
P, 
Z, 

O, 
W, 
B, 

S, 
N, 
X, 

c, 



(( 



"M" D, 

"C or G" J, 

"A" E, 

"R" I, 

P" F, 
"Last letter of alphabet" T, 

"C — G" L, 

"T" V, 

"B" Y, 

"S" U, 

"N" G, 

X" 

G" H, 



(( 



ti 



"U" 
B; no, 
then G" 
"H" 



i< 



I 



He is unable to read a single word without 
spelling it. He spells the letters aloud, thus 
rousing the auditory word center and Broca's 
center. In spelling long words, though the 
letters may be read correctly, he becomes 
confused and is either unable to recognize 
the word, or misreads it ; for instance, Man- 
hattan was read "Matron." 

The following words were all spelled out 
loud and pronounced according to the sound 
of his spelling: 



WE 

BY 

UP 

IN 

AT 

DO 

OF 

HE 

A.S 

BAD 

HIM 

THE 

TOP 

(iOD 

SAID 

WORK 

lUNE 

WATER 

LAYER 

QUILT 

JUDGE 

WAR 

RAN 

FOR 

LAD 

FARM 

VERY 

LATE 

BRICK 

YEARS 



"W E 
"B U 
"U B 
I N 
A T 
F O 
O F 
H E 
A S 



it 



it 



it 



<< 



<< 



i* 



WE" 
BU" 
UB" 
IN" 
AT" 
FO" 
OF" 
HE" 
AS" 



it 



it 



«4»T» 



it 



"B A 4th letter of alphabet" 
H I L" 

THE — THE" 
TOY — TOY" 
G O N — GONE" 
SAID — SAID" 
G O U B — GOUB" 
JUNE — JUNE" 
"WATER — WAITER" 
LAYER — LAYER" 
"G U I L T — GUILT" 

— TULGE" 
TAV" 
EAN" 
FOR" 
LAB" 
FIB" 
TEBX" 



it 



it 



tt 



tt 



tt 



J U L G E 
"TAV — 
E A N — 
F O R — 
L A B — 
F A B E — 
TEBX — 



tt 



tt 



it 



tt 



tt 



it 



tt 



L A R E — LARE" 

BRICE — BRICE" 

U E A R S — WEARS 



» 



In spelling out longer words he usually be- 
comes confused and when he reaches the last 
letters, has forgotten the first ones, so that 
he cannot read the word. Sometimes he reads 
only the first two or three letters and then 
supplies the remainder of the word with any- 
thing that comes into his mind. 



CLINIC 
EXCEPT 

TOWARD 

BEHIND 

COUNTRY 

INSTEAD 

UNDERWEAR 

TAXATION 

ANYTHING 



"C L I N I C— CLINIC" 
"EXCEPT 

—EXCELLENT" 
"TOWER — TOWER" 
"B E H I N D— BLIND" 
"COUNTRY 

—CONSTANT" 
INSTEAD 

—INSTEAD" 
UNDERWORLD" 
"T A L A T I O N" 
A L V G P N G" 



<( 
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it 
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GERTRUDE 
FOREMOST 
METHODIST 
NOTHING 



"G R E A V E R" 
"FORREST" 
(Unable to read at all) 
"NOTHING 

—NOTED" 



The following words and sentences were 
shown tfl him to see whether he would read 
the words spelled incorrectly in the same 
way that he read those spelled correctly. He 
did this in almost every instance, and in no 
case did he recognize any errors in spelling; 



SOPE 

SOAP 

KRIST 

CHRIST 

KRIM 

CRIME 

MANNHATAN 



MANHATTAN 



"SOAP" 

"SOAP" 
CHRIST" 
OUR SAVIOUR" 

"CRIME" 
CRIME" 

MATRON, LADY OF 
THE HOUSE, SERV- 
ANT" 
THE SAME" 



<< 



<l 



<< 



<( 



'tt 



I HAV A BLAK KOW 

"I HAVE A BLACK COW 
I HAVE A BLACK COW 

"I HAVE A BLACK CALF" 
INGLAND 

"INLAND" 
ENGLAND 

"THAT'S THE SAME THING" 
I LA BRIKS 

"I LAY BRICK" 
COM HER 

"COME HERE" 
GIVE ME A NIF 

"GIVE ME A KNIFE" 

When letters are traced on the palm of 
the patient's hand by the examiner, he names 
them as follows; 



A 


"A" 


T 


"V" 


B 


"B" 


V 


"V" 


E 


"D" 


H 


"W" 


C 


"O" , 


W 


f < 'l'« « > 


F 


<«p»> 


Z 


"Y or U" 


E 


"Q" 


Y 


"X" 


R 


"U" 


I 


ttrt* 


G 


"S" 







Numbers that are traced on the palm of 
his hand in the same way are all correctly 
named; and when numbers are interspered 
with letters, he recognizes tliem all except 
the number 3 which he calls *'a B without a 
front on it." 

When the tip of his finger is passed over 
a surface forming different letters, he reads 
them in the following manner: 



A 
B 
C 
D 
E 
F 



"A" 

"E" 

if 



N "N" 
O 
P 

Q 



Like E but not E, 
it is B" 
G "P" 
H "M" 

I "r 

J - 
K 

L 



(( 



n 



*ti 



Hftt 



«<TT»» 



H' 



M "M" 



Reading of figures: 



<«!)»♦ 

R "R" 
R" 

R or A" 
O" 

V "Last letter of 

alphabet 
W — 
X "X" 

Y "G" 

Z "R or U" 



S 
T 
U 



7 "Seven" 
65 "Thirty-five" 
489 "Four hundred and eighty-six" 
3962 "Three thousand three hundred and 

sixty-four" 
10602 "Two thousand six hundred and 

twenty." 

5. Can he read to himself and understand 
what he reads? 

He cannot read to himself as readily as he 
can aloud. All words must be spelled before 
they can be recognized. Any words that can 
be read are understood. 

6. Can he write spontaneously? 

His penmanship was never good and his 
occupation called for little writing. When 
away from home he wrote letters to his wife 
and children. Unfortunately, none of these 
letters can be obtained, and the only available 
writing that he had done before his present 
illness was in an old time-book. Figure i is 
a page from this book. Writing now is al- 
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VxK'u 1. H.\NnvvRmN<; Prior to Onskt of Iu.nf.ss. 



most impossible. When directed to write 
something siK)nt.ineously, he wrote the lines 
shown in Figure 2. An hour and a half was 
re<iuired to write these few words. The writ- 
ing is almost illegible although a number of 
the words can In? made out. 

UjHMi being askeil to spell certain words. 



he did so in the following way, the names at 
the end l)eing the names of his own children: 



Bread 

Tea 

CoflFee 

Eye 

West 

See 

Calf 

Few 

Many 

Hand 

Two hours 

(Gertrude 

(leorge 

Edward 

Mabel 



"B R E A D" 
"T A" 

"c o F F I vr 

"W E S T" 
"S E E" 
"C A F E" 
"F E W" 
M A N N E Y" 
"H A N D" 
*TOW AURS" 
"(; U R T R U D E" 
"G ORG Y" 
"E D W A R D" 
"M A B B L E" 



i« 



8. Can he ivrite from dictation? 

He was asked to write the letters of the 
alphabet with the result shown in Figure 4. 
He was requested to make printed capital 
letters when possible, but if not possible any 
character that he could remember. After 
completing the alphabet he was directed to 
write 'This is a fine day." His attempt to 
write this sentence is seen in the low^er part 
of Figure 4. 

9. Can he enumerate and denominate in 
writing, e.g., 7crite the numbers from i to 10, 
add a column of figures, and write the names 
of objects shown? 

He writes the figures i to 10 very quickly 
and easily. (F'ig. 5.) The addition of two or 
three single figures of one denomination can 



^^^y d^j^i ccU<.,a>tA^n 



-Cric^ 




f<>^^^ .ecu fij^ co.j^^€^.j:k 






-^^<> 
&. 



KUw 2, SlVXTAXKlH'S WRITINTi. 
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Fic. 3. Writing of His Name with Eyes Shut. 



M ^ /^ h t h/ I) 1 ^ 

MQAR P Z W B S N 

HDJEIFT LVY;C 

Fig. 4. Attempt to Write Alphabet FpLmwEn by a Sentence. 



X 

X 



6 




i'. 



Fig. 5. Written Figures. 



be done correctly, but more complicated addi- 
tion cannot be done at all. He is almost un- 
able to do any multiplication, failing in 
2 X 10, 32 X 83, 28 X 83, though the last 
two examples were found correctly figured 
in the time-book which he had kept before 
his illness commenced. 

In writing the names of objects, when 
shown a hat, pocket-knife and bottle, he la- 
boriously wrote what appeared to be **hat, 
nife, bottel." 

10. Can he copy zvritten and printed 
matter? 

He is unable to copy written matter. His 
copy of printed matter is shown in Figure 6. 

11. Can he hear and understand zvhat he 
hears? 

He hears perfectly and understands per- 
fectly words and sentences. Nor has he any 
difficulty in interpreting sounds, such as the 
tick of a watch, running water and footsteps. 

12. Can he see and understand what he 
sees? 



He sees perfectly and understands what 
he sees. On being shown pictures of animals, 
houses, furniture, flags, a barber pole, the 
three-balls sign of a pawn shop, a tennis 
racquet, etc., he recognizes all of them and 
understands their signficance or use. 

13. Is he aware of errors made in speech 
or zvriting? 

He makes exceedingly few mistakes in 
speaking, certainly no more than anyone of 
his education and station. He is not aware of 
errors made in writing and cannot read what 
he has written. 

14. Has he a concept of speech? 

He is unable to give the number of letters 
in simple words except by spelling them and 
counting the letters on his fingers. He does 
not understand what a syllable is. 

15. Does he misuse words? Is he ungram- 
matical out of proportion to his education? 

Words are not misused and he is not un- 
grammatical out of proportion to his 
education. 
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Reflexes: . . ., 

Acousttc Nerve and Ear. — There is no 

Jaw.."*^'" ^'^*' ^'/' f objective disturbance and objective acuitj- 

Pectoral ..!..!..'.'.' ' ' '* normal on each side. 

j^'*:«Ps ..'.....'.'.'.'." 2 ' Trigcmimis Nerz'e and Mouth. — Mwe- 

Jadiaf 2 2 "i«nts o i the jaw are normal. The corneal 

Ulnar .' .'."."..'.'.■.■.■.■ ^ ^ '"^''^^ '^ present on each side. 

Wrist ....!;.'.' .!.'.;.■;;.■; ; I | Fofw/ .Vcrx-c and Face.— Taste not tested. 

^^2el "* 2 '''here is no weakness in the movement of the 

* 2 "PPf r or lower facial muscles on either side. 

supERFKi.M. (jlossopharyngetis and Vagus Nenrs, 

-Abdominal Present P Pharynx and Larynx.— The uvula is in the 

Plantar flexion .■.■.;.■ .' Present Present' "I'd''"*- The palatal and pharyngeal reflexes 

Babinski and modifications Absent Absent *'"« normal. There is no difficultv with 

Muscle Strength.-There is no weakness ''''j"?*;"^ 

in any group of muscles weakness Spinal Accessory A^m-e.— xNormal. 

M,^cle Statt^.-Volume, contour, consis- ,„^f ^'^"^^^^'^'^ ^''^^ «"'' Tongue.-Nor- 






Fig. 6. Copying of Printed M 
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tency and irritability are normal. There is 
no myoidema. 

Abnormal Associated Movements —Not 
tested. 

Nerve Status.— No observation. 

General Sensory.— There is no disturb- 
ance of touch, pain, temperature sensibility. 
Muscle tendon sense and stereognostic per- 
ception are normal. 

^ Cranial Nerves and Head. Olfactory 
Nen^e and Nose. — No observation. 

Optic and Octdomotor Apparatus. Vis- 
ion: right 20/40; left 20/40. Peripheral 
fields normal. Fundi normal. Pupils are 
equal, small, circular and react readily to 
light and on accommodation. There is no 
exophthalmos, enophthalmos, ptosis, strabis- 
mus, nystagmus or limitation of voluntary 
movement. 



laboratory examin.\tions 

Blood Wassermann. — Negative. 
Urinahsis: 

Color— Light amber. 
Specific gravity — 1.015 
Albumin— Very faint trace 
Sugar— Xonc 

Microscopic— Occasional while blood cell. No 

casts or crystals. 

SUMMARY 

A right-handed man. age fifty-five, sud- 
denly Ijecame unable to read written or 
prmted matter. There was no paralvsis. 
anaesthesia or hemianopsia. Intelligence 'was 
normal. There was no defect in speech, either 
spontaneous, repeated, or in singing. Under- 
standmg of sjKjken words was normal. There 
was no object blindness. Word blindness was 
complete, but most of the letters of the al- 
phaljet could be recognized. In reading let- 
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ters mistakes were frequently made and the 
identification lacked assurance. He could not 
read words of even two letters without spell- 
ing them. Simple words whose spelling was 
phonetic were recognized after they had been 
laboriously spelled out loud. In longer words 
— those of six letters or over — ^he usually be- 
came confused and would supply the last 
part of the word with the first ending which 
came into his mind. For example, except was 
read "excellent"; nothing, "noted," etc. 
Spelling was phonetic, and written words 
spelled incorrectly but phonetically were pro- 
nounced according to sound. In some in- 
stances they were more easily read than 
when spelled correctly. Arabic figures were 
recognized much more readily than letters 
when occurring singly, but, were read incor- 
rectly when combined to form a number of 
the third or fourth denomination. Chirokin- 
esthetic images of letters were only excep- 
tionally recognized, while those for figures 
were noted correctly and without difficulty. 
Spontaneous writing was almost impossible. 
The words were laboriously written out let- 
ter by letter. Many of the letters were ille- 
gible, some were left out, some repeated, and 
frequently the wrong letter was used. Writ- 
ing from dictation was no better than spon- 
taneous. Copying of written words was im- 
possible, but copying of printed words was 
fairly successful. Writing of figures was but 
little impaired, and simple arithmetical ad- 
dition and subtraction were possible, while 
multiplication and more complicated figuring 
could not be done. 

This case belongs to the group of so-called 
cortical word blindness where word blindness 
is associated with agraphia. The lesion is 
probably located in the white matter of the 
angular and supra-marginal gyri, but not ex- 



tending deeply enough to involve the optic 
radiation of Gratiolet. 
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It is not always iK)ssible to follow an in- 
tcrcHtinjf case of neurosyphilis from the time 
of apparent onset of symptoms, through pe- 
riods of intensive antisyphilitic treatment, 
and check one's findings at the postmortem 
table. This, however, was done in the case 
to be presented before the conference. This 
case will also serve .is an introduction to the 
discussion of general paralysis. 

P. ('., tnale, forty, divorced, white, came 
to the Vanderbilt Clinic on June lo, 1918, 
complaining of weakness, marked sense of 
tiredness, and of occasionally seeing double 
on looking to the left. 

Family Ilistorw — Negtitive. 

l\hKt History. — He was lK)rn in this coun- 
try. Had a normal infancy and childhood. 
Hud two years of high schix^l education. At 
sixteen, he went to work fi>r a theatrical 
com|wny, and had iKcupieil himself since 
then in various fields of the theatrical busi- 
ness irxm\ a stage hand to a vaudeville actor. 
Marrieil at twenty, but was divorced after 
living with his wife for only one year. He 
amtracteil syphilis in itx^. No skin lesions 
were ever noticeil. He was treateil for one 
year with jHnvdereil in^tassium iixlide. In 
1013 he was given inunctions and inUassium 
uxliile dr\^|v; t\>r one year, and at the end of 
this |H^riiHl his hKxnl W'assennann reaction 
was negative. He c\Mitinueil with the in- 
uixniv^^s ami ivxlides^ but in loiO his bKxxl 
Wassenuann reaction was agxiin jx\<itive. 
He was then given three intravenous injec- 
tivM\s of s>d\ars,in aixl six inirsuuuscular in- 
ievtiKMis of ntercurv. He stalevl that in the 
Utter jx^rl of 1017 his bUxxl \Vas>ennann 
WAS iH^g;iti\e, 

/^►*\nv«<t /.V»,\\^x\ — IXues Kick va^ruely to 



about one year before his coming to the 
clinic. He then began to experience difficulty 
in getting on with his act, and he also began 
to complain of weakness in his feet, "and of 
unsteadiness in his gait." He gave up his 
theatrical work and became a clerk in a 
Store ; could not keep at his work. Finally he 
was obliged to call upon his friends for fin- 
ancial assistance. A month ago he began to 
see double when looking to the left. 

He was sent to the syphilology department 
for treatment. There, he presented marked 
ataxia ; ptosis of the lids ; absent K. J*s ; pos- 
itive Romberg; visual acuity 20/20 in the 
right and 20/50 in the left; eyegrounds 
were apparently normal ; pupils were unequal 
and irregular in outline, reacted sluggishly to 
accommodation and not at all to light. His 
blood Wassermann reaction was H — | — I — h 
His spinal fluid was examined on several 
occasions and showed the following: 



Date of 

Exam- Gh- Wassermann 

ination Cells bulin Reaction 

8 17 18 7 + -H-+-h to 0.2 cm. 

6 II 10 4-4-4-4- to 0.2 cm. 

t> .25 10 I I I I to 04 cm. 



Colloidal 
Gold 

5555431000 



There was no record of a mental exam- 
ination. Because of the colloidal gold find- 
ings he was diagnosed as a case of paresis, 
and* in view of his physical signs he was 
finally regarded as a case of taboparesis. 

He received the following treatment: 

1, Twenty -i^ne intravenous* injections of 
of 0.4 gm, of arsphenamin from June I4» 
loiS, to August 24, I our 

J, Eleven intraspinous injections of serum 
accv^rdin^ to the Swift-EUb metfKxl rein- 
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forced by 1/5 mg. of arsphenamin from 
August 30, 1918, to August 26, 1919. 

3. Nine injections of mercury salicylate 
gr. 1% from June 15, igi8, to August 30, 
1 91 8. 

In the latter part of August, 1919, lumbar 
puncture resulted on three different occa- 
sions in dry taps. He failed to return to the 
clinic in September. During that month he 
began to lose interest in his personal ap- 
pearance, seemed despondent and nervous, 
and expressed the idea that he was afflicted 
with softening of the brain. 

On October i, 1919, while at supper, he 
suddenly lost the use of his left hand. He 
was put to bed, and on the following day he 
' was found in bed in a dazed condition, weak, 
and bleeding from hemorrhoids. He was 
taken to Bellevue Hospital, where he was 
described as being in general good health ; 
pupils were unequal, the left greater than 
the right, sluggish reaction to light ; tremors 
of tongue and fingers ; increased knee jerks, 
and some weakness of the left arm and leg. 
Mentally he showed some elation and 
euphoria, inclined to be resistive, at times 
was restless and tried to get out of bed, 
though he was hardly able to stand. He 
showed memory defect, and had no insight 
into his condition. 

He was transferred to the Manhattan 
State Hospital on October 8, 1919. There he 
showed ataxia, Argyll Robertson pupils, 
positive Romberg, absent knee jerks, definite 
speech defect and blood pressure of 130-80. 
His heart, lungs and other viscera were nega- 
tive. Mentally he was at first depressed and 
later restless. He was mildly euphoric. Said 
that he could use his hands as well as ever. 
His stream of thought was relevant and 
spontaneous, was correctly oriented and gave 
fairly satisfactory data of personal identifi- 
cation. He did show slight memory defect, 
especially for the more recent events. He had 
no insight into his condition and his judg- 
ment was defective. His blood Wassermann 
was negative. His spinal fluid showed 
slightly positive globulin, no cells, and two 



plus Wassermann reaction to 0.5 c.c. and 
negative Wassermann to o.i c.c. of fluid. He 
was diagnosed as general paralysis, cerebral 
type. 

He was transferred to an industrial ward 
on October 27th, to be developed as a 
worker. On November 12th he returned 
from exercise, had a chill, and temperature 
went up to 103° and he showed definite evi- 
dence of pulmonary congestion at both bases. 
He died on November 18, 1919. 

NECROPSY SUMMARY 

I. General Appearance. — Autopsy 
performed eighteen hours postmortem on the 
remains of a well developed, fairly well 
nourished man of about forty years. There 
was slight excoriation over the left heel and 



Fic. I. (H. & E. X50) Fhontau Pia. Note fibroblas- 
tic thickening, considerable edema, and occasional 
lymphoid and plasma cells, 

over the mid-dorsal region of the spine. 
There was considerable inequality and irreg- 
ularity in the pupils. 

II. Head. — i. Caharium stripped with 
ease ; bone appeared quite thin and atrophic ; 
dura, when incised, allowed considerable 
spinal fluid to escape. 
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2, Brtun weighed 1260 gm. ; was of nor- 
mal size and of somewhat increased consis- 
tency. .There was only a moderate milky 
exudate over the anterior two thirds of the 
pia and most marked over the middle third. 
The posterior third of the pia appeared per- 
fectly clear and glistening. There was moder- 
ate atrophy at the frontal poles and over the 
precentral areas, especially on the right side. 
TTie base of the brain showed very slight pial 



tion, however, and while some sections 
showed quite a marked loss in ganglion cells, 
there were others that showed a fairly or- 
derly and well preserved arrangement of 
nerve cells. There was a decided increase in 
the round gUa cells. There was a distinct 
perivascular (Fig. 2) infiUration of h-m- 
phoid and plasma cells both in the cortical as 
well as in the medullary vessels. Occasional 
satellitosis was seen. 



Fig. 3. (H. & E. X 400.) Deep MEruLLAKV Capillary, Fig. 3. (H. & E. Xso.) Pituitary (nervous portion.) 
Note marked perivascular exudalion of lymphoid Note moderate lymphoid infiltration, and occa- 

and plasma cells, sional plasma cell, in the capsule. 



involvement, and mostly at the interpeduncu- 
lar spaces, and at the ponto-cerebellar angles. 
The fourth ventricle showed an occasional 
granule, and the granulations were also seen 
in the lateral ventricles. The large vessels 
appeared smooth and were collapsed. Sec- 
tions from the first frontal, gyrus rectus, pre- 
central lobule and from the medulla were 
examined. The pia (Fig. 1) was decidedly 
edematous, showed a chronic fibroblastic 
thickening and contained a few lymphoid 
and a moderate number of plasma cells, The 
neuroglia layer was thickened and numerous 
neuroglia tufts ran into the subjacent cor- 
tex. There was a moderate loss of ganglion 
cells, especially in the gyrus rectus lobule. 
There was but moderate cortical disorganiza- 



3. The spinal cord was removed. It 
showed dense adhesions between the dura, 
arachnoid and pia, and between the pia and 
the cord, so that it was difficult to separate 
the membranes from the cord in the lower 
lumbar region and at the cauda equina. In 
spots, the posterior columns appeared atro- 
phic and somewhat retracted. Sections from 
the different levels of the cord showed a 
thickened pia and that was due to a fibro- 
blastic reaction primarily, although there 
were in a few areas a few lymphoid and 
plasma cells. There was only a moderate loss 
of fibers in the posterior columns in the sec- 
tions from the cervical and upper thoracic 
segments of the cord, but not sufficient to 
stamp it as a tabetic cord. There was a def- 
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inite marginal degeneration, best seen in the 
Marchi sections. 

4. The optic nerves showed a few lym- 
phoid and an occasional group of plasma 
cells between the fibers. 

5. The pituitary gland showed nothing of 
significance macroscopically ; microscopically 
it showed numerous lymphoid and plasma 
cells in its capsule (Fig. 3). Nothing re- 
markable was noticed in the cells of the 
gland itself. 

6. The internal ears were opened and 
showed no pathological condition. 

III. Thorax. — The sternum stripped 
with ease ; there was very little retrosternal 
fat. 

1. Lungs. — The right pleural cavity con- 
tained in its upper two-thirds recent and old 
adhesions which stripped readily on blunt 
dissection. Right lung weighed 635 gm. ; was 
everywhere air containing; at its posterior 
two-thirds it contained considerable frothy 
fluid. The left pleural cavity was free from 
fluid and adhesions. Left lung weighed 485 
gm. ; showed chronic passive congestion. 

2. Heart, — The pericardium contained a 
moderate layer of fat; the pericardial sac 
contained about 30 c.c. of straw-colored 
fluid. The heart weighed 335 gm. The muscle 
was of good color but somewhat soft and 
and flabby ; thickness was normal ; all values 
were compensating ; the cusps were of a nor- 
mal thickness and appearance. The coronary 
vessels were patent. Microscopic examina- 
tion showed considerable congestion and in- 
creased fibrous tissue between the muscle 
fibers. There was a decided thickening in the 
capillaries. 

3. Aorta was of normal caliber, generally 
elastic and pliable. Throughout the intima, 
however, there were a moderate number of 
pearly gray plaques, and thse were seen both 
in the thoracic and abdominal portion. Mi- 
croscopically these were mostly fatty degen- 
erations in the intima. 

IV. Abdomen. — The abdomen was flat; 
the panniculus adiposis was of normal size 



and appearance; the peritoneal cavity con- 
tained neither fluid nor adhesions. 

1. GastrO'intestinal tract showed nothing 
remarkable ; the stomach was contracted ; the 
large intestines were distended with gas and 
appeared thinned out; the small intestines 
showed nothing of significance; the appen- 
dix was of normal size and contained a few 
fecal concretions. 

2. Spleen weighed 135 mg. ; it was quite 
elastic and showed a definitely increased con- 
sistency. Microscopically it showed a definite 
fibrous tissue inflammation. 

3. Liver weighed 1630 gm. ; it was dense 
and elastic; it showed microscopically con- 
gestion and a definite increase in the fibrous 
tissue about the portal system. There was 
little injury to the liver cells. 

4. Pancreas showed little of significance 
macroscopically. 

5. Kidneys, — The right weighed 115 and 
the left 105 gm. ; the capsules stripped with 
difficulty and left corrugated surfaces; the 
cortex was of normal size ; the vessels were 
somewhat more prominent than usual. Mi- 
croscopic examinations revealed a thickened 
capsule which sent numerous strands into the 
kidney substance. There was congestion of 
the capillaries and glomeruli. The ureters 
were patent. The bladder was contracted. 

6. The adrenals showed thickened cap- 
sules and general congestion. 

ANATOMICAL DIAGNOSIS 

I. Head. — Diffuse meningo encephalitis 
(general paralysis). Marginal sclerosis of 
cord. 

II. Thorax. — Right fibrinous pleurisy. 
Bilateral chronic pulmonary passive conges- 
tion. Aortitis. 

III. Abdomen. — Diffuse splenitis. Diffuse 
hepatitis. Chronic nephritis. 

SUMMARY 

A man of forty years, of a negative fam- 
ily history and of a roving disposition, who 
had contracted syphilis in 1908, and had re- 
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ceived treatment on and off for about ten 
years; who in 191 7 began to show difficulty 
in getting along with his work, weakness in 
his feet, and unsteadiness in his gait; who 
come to the Vanderbilt Clinic in June, 1918, 
presenting marked ataxia, bilateral ptosis, 
absent knee jerks, positive Romberg, unequal 
and irregular pupils which did not react to 
light and only sluggishly to accommodation, 
whose blood serum gave a 4-plus Wasser- 
mann reaction and the spinal fluid showed 
7 cells, I -plus globulin, 4-plus Wassermann 
reaction and a paretic colloidal gold curve; 
who then received twenty-one intravenous 
injections of arsphenamin gm. 0.4, eleven 
intraspinous injections of salvarsanized 
serum, and nine injections of mercury sali- 
cylate gr. I y2 intramuscularly ; who in Sep- 
tember, 1919, began to show loss of inter- 
est in his personal appearance, despondency, 
and nervousness, and in October, 191 9, sud- 
denly lost the use of his left hand, becoming 
dazed and confused and had to be taken to 
Bellevue Hospital, from where he was com- 
mitted to the Manhattan State Hospital; 
there he showed ataxia, Argyll Robertson 
pupils, positive Romberg, definite speech 
defect, restlessness, mild euphoria, memory 
defect, negative blood Wassermann, negative 
Wassermann to o.i c.c. of spinal fluid and 
only 2-plus to 0.5 c.c. of fluid, no cells and 
slightly positive globulin, and who at ne- 
cropsy showed lesions of paresis, marginal 
sclerosis in spinal cord, right fibrinous pleur- 
isy, chronic passive congestion of all viscera, 
and chronic nephritis, the immediate cause 
of death being right fibrinous pleurisy and 
pulmonary congestion. 

DISCUSSION OF PARESIS 

I. Definition, — As a result of the success- 
ful invasion of the brain by the spirocheta 
pallida, and consequent to the resultant par- 
enchymatous degeneration and interstitial 
inflammation, there occurs a characteristic 
train of signs and symptoms, both physical 
and mental, causing a complete undermining 
of the somatic and psychic states of the in- 



dividual, and producing a picture of a dis- 
tinct disease entity known as paresis, general 
paralysis of the insane, dementia paralytica, 
or paretic neurosyphilis, depending upon the 
particular phenomenon of the disease which 
most strikes the student. 

2. Etiology, — The demonstration of the 
treponema pallidum in the brains of cases of 
general paralysis has definitely * proven this 
condition to be a syphilitic process. Since this 
discovery, considerable work has been done 
in the attempt to solve many important and 
essential problems connected with the entire 
question of the genesis of this disease. It has 
been shown that many cases of primary 
syphilis may show involvement of the ner- 
vous * system. Most authorities agree that in 
the secondary stage of syphilis the nervous 
system is involved in from 18 to 70 per cent * 
of all cases. In fact. Wile and Stokes ' 
venture to state that "in all probability 
every case of syphilis which reaches the sec- 
ondary period has more or less involvement 
of the cerebrospinal axis." All who have had 
opportunities to study the spinal fluids * from 
cases of secondary stage syphilis have found 
alterations indicative of the participation of 
the cerebrospinal axis even in this relatively 
early period of the disease. As far back as 
1906 Hoffman ^ was able to inoculate a 
monkey with syphilis by injecting into its 
eyebrow spinal fluid from a patient having 
papular syphilis. All evidence seems to point 
to an early spirochete septicemia, and to a 
localization of the spirocheta in this stage * 
and not in the late stages. And yet, in spite 
of the evidence of the involvement of the 
nervous system in a very large percentage of 
cases of syphilis which have reached the sec- 
ondary stage, neurosyphilis represents only 
from 3 to 5 per cent ^ of all syphilis, and 
paresis, of course, would represent a still 
smaller percentage. There are several deter- 
mining factors. First, there is evidence to 
suspect the presence of neurotropic spiro- 
cheta. Clinical proof is found in the fact that 
authentic cases have been reported where 
several men have developed paresis after 
thev have lived with the same mistress at 
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different intervals. Experimental evidence is 
seen in the constant localization of certain 
strains of spirocheta in certain organs. 
Second, there must be a certain inherent 
factor which makes the nervous system of a 
given individual a fertile soil for the invad- 
ing organisms. This is well stated by Mott^ 
who says: "Pathological considerations as 
well as etiological facts, therefore, tend to 
show that another facto.r is required of a 
non-specific nature for the production of 
general paralysis, viz., conditions and habits 
of life tending to active metabolism of the 
nervous system involving mental excitement 
and stress, with a corresponding deficiency 
of conditions and habits tending to restora- 
tion of neuropotential, especially worry and 
insomnia; in fact all those conditions of civ- 
ilization which produce neurasthenia, though 
not essential, are probably important con- 
tributory factors in determining the onset 
and progress of paralytic dementia." Third, 
there is undoubtedly a group of latent neuro- 
syphilis cases which have never given any 
oddity in conduct or have never had occa- 
sion to be examined thoroughly by a physi- 
cian, and in whom the disease has never been 
discovered, or it may have been detected ac- 
cidentally.* Fourth, there is still an undeter- 
mined factor that must be at work in causing 
such specific anatomical alterations which 
produce the different types of neurosyphilis. 
3. Pathology. — The anatomical alterations 
seen at necropsy and in the microscopic prep- 
arations in cases of paresis are quite dis- 
tinct and definite in the vast majority of 
cases. The skull shows atrophy, and espec- 
ially is this seen in the loss of marrow. Often 
one sees epidural hemorrhages. There is 
usually seen redundancy and puckering of 
the dura at the frontal pole, and this is due 
to the atrophy of the subjacent brain tissue. 
On incision of the dura and arachnoid, a 
large amount of cerebrospinal fluid escapes. 
The brain, in the vast majority of cases, 
shows well-defined signs macroscopically to 
enable the examiner to arrive at the correct 
diagnosis. The pia shows a milky exudate, 
most marked over the anterior two thirds of 



the brain, over the interpeduncular spaces, 
and at the ponto-cerebellar angles. The pos- 
terior third of the pia appears, as a rule, 
thin and glistening. The pial vessels are usu- 
ally congested. In the ventricular walls and 
in the gyri recti there are seen pin-point ele- 
vations commonly spoken of as granulations 
or "sanding" of the ventricles. There is 
usually well defined atrophy of the anterior 
poles of the brain, and occasionally it is also 
seen in other parts of the cortex. The cranial 
nerves not infrequently show inequality and 
atrophy and thickened sheaths. The spinal 
cord in the vast majority of cases shows a 
thickened pia. Microscopically the lesions are 
distinct and clearcut in most of the cases. 
The pia is thickened, and shows l)miphoid 
and plasma cells. The neuroglia layer is 
greatly increased, and tufts are seen running 
from this layer into the subjacent cortex. 
There is also a decided increase in the free 
glia cells. The cortex reveals disorganization 
— disorderly cell layer arrangements, loss of 
nerve cells, and all stages of cell degenera- 
tion. Occasional satellitosis and true neuro- 
nophagy are frequently met with. There is 
an increase in the capillaries, and budding 
branches are frequent. In the Vircho-Robin 
spaces are seen lymphoid, plasma and mast 
cells, the number, relative quantity and in- 
tensity depending upon the duration of the 
disease and the intensity of the inflammatory 
reaction. This perivascular cellular infiltra- 
tion is seen both in the cortex as well as in 
the medulla. Rod cells are sometimes seen 
near the walls of the blood vessels and near 
the limiting glial membrane in the upper cor- 
tical layers. Sections through the walls of 
the ventricles passing through the granula- 
tions show glial hyperplasia with the result- 
ant elevation of the ependymal layer; in 
places this layer may be split; rarely does 
one meet reduplication of the ependymal 
cells. Examination of microscopic sections 
from the cord often shows degeneration in 
the posterior columns, or around the peri- 
phery. The pia of the cord often shows 
thickening and lymphoid and plasma cell in- 
filtration. Perivascular exudation of lym- 
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phoid and plasma cells are also seen in the 
vessels of the cord. Not infrequently one 
meets degenerative changes in the anterior 
and posterior roots. The pituitary gland 
quite often shows lymphoid and plasma cells 
in its fibrous capsule (this finding has been 
so constant in my material that it occurred 
to me that this must be responsible for a 
fair share of headache so frequently met with 
as a symptom in neurosyphilis). The optic 
nerves may show infiltrations of lymphoid 
and plasma cells between the nerve fibers. In 
properly stained sections one sees the spiro- 
cheta. They are found in the inflammatory 
cell infiltration in the perivascular sheaths, 
and near the nerve cells of the cortex. Mott • 
has recovered the organism from emulsions 
of the cortex in sixty-six out of one hundred 
consecutive cases of general paralysis. In 
from lo to 15 per cent of cases, the posterior 
rather than the anterior half of the brain is 
most involved, and in these so-called Lis- 
sauer groups one meets clinically types that 
are characterized by focal signs of sensory, 
motor, and mixed nature, such as auditory 
and visual aphasia, apraxia, Jacksonian fits, 
etc. The other organs of the body usually 
show quite constant changes. The aorta most 
often shows pearly plaques throughout its 
entire course and linear scars in its thoracic 
portion ; microscopically there are seen fatty 
degeneration in the intima and occasional 
loss of substance, infiltration of the media 
with lymphoid and plasma cells, and hyper- 
plasia in the adventitia with perivascular 
cellular exudations in its vasa vasorum. The 
heart frequently shows fatty degeneration 
and brown atrophy. The lungs are usually 
the seat of a pneumonitic condition, most 
often of a bronchopneumonia which is re- 
sponsible for the immediate death of most 
of the paretics. The large intestines usually 
have thin walls and the bowels appear 
greatly distended. Subacute or chronic ne- 
phritis, pyelitis, and pyelo-nephritis are often 
met with, while cystitis, in the hospital cases 
at least, is a very common finding. 

4. Symptomatology. — While no two cases 
of paresis present the identical signs and 



sympt6ms, there is a certain uniformity in 
all cases of this disease not only in its so- 
matic manifestations, but also in the result- 
ing dementia. Physically the most striking 
alterations are seen in the pupillary re- 
sponses, reflex disturbances, and incoordina- 
tion, while mentally '"* the deterioration in the 
personality and the memory defect are the 
fundamental symptoms in the dementia. The 
pupils may be unequal, irregular in outline, 
and may vary in their reaction from mere 
sluggishness to a typical Argyll Robertson 
pupil or to fixed and rigid pupil. Gait may 
be ataxic. They may show positive Romberg 
and Foumier's tests. Their speech and hand- 
writing are characterized by the omission of 
words, syllables and letters. Moderately 
rapid, medium and irregular tremors are 
present in the angles of the mouth, protruded 
tongue, and in the extended fingers. The deep 
reflexes are usually very active and often 
unequal on the two sides of the body. Occa- 
sionally the deep reflexes, especially the knee 
jerks, may be absent on one or on both sides. 
Often one finds pyramidal tracts involve- 
ment. Atrophy of some group of muscles is 
not infrequent. Sensory disturbances, while 
not at all rare, are not often found, and this 
is partly due to the poor cooperation on the 
part of the patient and to the tendency of 
the average paretic to minimize any symp- 
tom. Cranial nerve involvement other than 
the pupillary signs mentioned above are 
diminution in the visual acuity and occa- 
sional optic atrophy, extra-occular palsies, 
ptosis of the eyelids, deafness, difficulty in 
articulation of labials, change in the quality 
of the voice, difficulty in swallowing, and 
protrusion of the tongue to one or another 
side of the mouth. Convulsions are frequent 
in the later stages, and the patient is un- 
doubtedly in a more advanced condition 
after each convulsion. Bladder and rectal 
disturbances are frequent in the advanced 
cases. The spinal fluid examination is an 
indispensable factor in arriving at the 
correct diagnosis as to the type of neuro- 
syphilis with which one is dealing. The 
fluid usually escapes under considerable 
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pressure, and the true paretic hardly ever has 
a "puncture headache" and often his head- 
ache is relieved by a lumbar puncture. There 
is a pleocytosis, tihe number depending upon 
the intensity of the meningeal inflammation 
as well as upon the site of the inflammatory 
reaction ; it is possible to have a normal cell 
cotmt when only the meninges at the vertex 
of the brain are inflamed or when there is 
generally a mild inflammatory reaction in 
the meninges or when the process has petered 
out and there is present only the result of 
the acute process. Globulin is invariably pres- 
ent in practically every case. The Wasser- 
mann reaction is positive in practically every 
case of paresis. The colloidal gold reaction 
is of the "paretic curve" type, there being 
total discoloration in the first five or six 
tubes. In order to arrive at a correct diagno- 
sis, it is imperative that all tests, globulin, 
pleocytosis, Wassermann reaction, and the 
colloidal gold test, be performed; and no 
spinal fluid may be considered as normal 
unless all these tests have been performed. 
As pointed out by Solomon," there is a 
nonconcomitancy in the elements giving 
these reactions, and any one of them may be 
present or absent when the others are pres- 
ent. The correct diagnosis of the case pre- 
sented was arrived at only after due evalua- 
tion of the different tests and especially in 
view of the colloidal gold reaction, in spite 
of the fact that the other tests were not in 
themselves pathognomonic of paretic neuro- 
syphilis. The blood Wassermann is positive 
in from 95 to 97 per cent of the cases. 

The dementia is characterized bv the de- 
terioration of the response of the individual 
to ethical, esthetic, intellectual and conven- 
tional standards which has hitherto stamped 
the individual as a social unit. There is a fail- 
ure on the part of the individual to curb his 
aboriginal instincts and to subordinate his 
individual desires to those of social demands. 
There is a lack of evaluation of the various 
demands for adjustment and a consequent 
uniformity in the reaction, whether they be 
of the grandiose, depressed, or indifferent 
type. There is marked failure of memorv. 



Retention is poor ; judgment is gone, and in- 
sight into his own condition is hardly ever 
complete. 

While the paretic is proverbially supposed 
to be quite grandiose in his mood, the de- 
pressed type is not infrequent. The depres- 
sion is entirely different from the depression 
of a manic depressive individual. While in 
the latter there is still present a remnant of 
possibility and even probability in the imag- 
inary causes of his depression, and we can 
even feel and understand his reaction; in 
the paretic, on the other hand, there is hardly 
a vestige of possibility in the imaginary 
cause, it is so improbable, silly and inconsis- 
tent as to make one immediately grasp the 
demented and deteriorated background into 
which are woven the patient's delusions. The 
agitated type is usually the most acute type 
and the one having the fewest remissions and 
running the most rapid course. 

While the clear cases are easily detected 
even by the novice, the more unusual type 
of case offers considerable difficulty even to 
the specialist. Many "unusually interesting" 
cases of psychoneurosis, manic depressive 
psychosis, cerebral arteriosclerosis, etc., have 
turned out to be cases of paresis after the 
performance of thecal puncture. Vividly do 
I recall a series of chronic manic depressives 
who have been studied quite intensively by 
an eminent psychiatrist, and who turned out 
to be cases of general paralysis because of the 
positive spinal fluid findings in 90 per cent 
of these cases. The time is fast approaching 
when every hospital case will have a serum 
Wassermann performed, and every case with 
unexplainable pupillary disturbances or 
positive blood Wassermann will be subject 
to a spinal puncture. 

The course of the disease is quite chronic, 
but the average paretic hardly lives more 
than five years after the onset of his dis- 
tressing symptoms. The disease is charac- 
terized by remissions, and many a paretic is 
able to return " to his former sphere of ac- 
tivity. It is almost certain that no case in the 
stage of remission is as well as before the 
onset of the disease, and thev usuallv fail to 
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show that acuteness of reason and judgment 
which is necessary for the proper manage- 
ment of one's affairs. These remissions are 
biologic phenomena and are explained by 
Ehrlich " as manifestations of antibody for- 
mation. That they are not due to any change 
in the pathological picture is shown by the 
fact that cases coming to autopsy, having 
died of some intercurrent infection during a 
remission, show the usual findings of general 
paralysis. They are therefore not at all dis- 
similar to cases of pneumonia at the time of 
the crisis when there is no change in the 
anatomical picture but there is tremendous 
alteration in the clinical manifestations. 

5. Treatment: Prophylactic. — It has been 
shown that there is an active septicemia in 
the early stages of the disease and the brain 
is invaded in the late primary and early sec- 
ondary stages. If a real sterilization is ex- 
pected, this is the time when active treatment 
should be done, as it is at this time that the 
spirocheta are most accessible to the action 
of medicinal agents. Intensive intravenous 
salvarsan administration, combined with 
intramuscular mercury injections, and if 
spinal fluid findings combine with clinical 
signs in pointing to an active and early in- 
volvement of the cerebrospinal system,^* 
intraspinous treatment should be resorted to. 
No case of syphilis should ever get away 
from the proper supervision of the family 
physician. A yearly blood Wassermann and 
spinal fluid examination on most if not on 
all cases of syphilis would tend to minimize 
the frequency of the disease and would 
surely lower the 15 per cent of admissions to 
the State Hospitals for which neurosyphilis 
IS responsible. 

Specific Treatment. — In order to under- 
stand the rationale of the therapy it is essen- 
tial to consider a few well established facts. 
It is well known that in disease the choroid 
plexus may become permeable to certain 
drugs and antibodies to which it was im- 
permeable in health. It has also been shown 
that *' irritation of the subarachnoid space 
with any sterile foreign body will greatly 
enhance the permeability of the choroid 



plexus. Mere spinal drainage '• was found 
not to be sufficient to increase the pemie- 
abilitv. It must also be remembered that 
those neurones which have undergone degen- 
eration " have been lost to that individual, 
but the inflammatory reactions in the inter- 
stitial tissues and meninges are subject to 
regeneration and therefore might be spared. 
Furthermore, if the process could be checked 
from spreading, much would be accom- 
plished. Therefore, in view of these facts, we 
believe that every case of general paralysis 
should receive the benefit of intensive intra- 
venous salvarsan therapy combined with 
intramuscular injections of mercury and, in 
most of the cases, intensive intraspinous 
treatment. One who has had occasion to 
study these cases in the State Hospitals 
realizes the complete physical and mental de- 
struction caused by this disease, and is sym- 
pathetic towards anything that would hold 
out a ray of hope for the amelioration 
of this condition. And results are constantly 
being reported. Intensive intravenous treat- 
ment has yielded a number of successful re- 
sults in the hands of Southard and Solo- 
mon." The work of Fordyce " is known to 
all and needs no comment. The rationale of 
treating paretics is well pointed out by 
Strauss and Kaliski,*** though they differ in 
the method of treatment. These authorities 
differ on the frequency of the need for intra- 
spinous therapy, although a closer study of 
their reports leads one to believe that there 
is more agreement upon the type of paresis 
that should receive such therapy than one is 
apt to think upon superficial perusal of their 
papers. One thing, however, is certainly well 
established, and that is this: Any mode of 
treatment that goes further than the intra- 
spinous therapy is not the mode of choice 
even in the most advanced types of cases; 
and such methods as the subarachnoid and 
intraventricular injections of salvarsan are 
to be discouraged. We have had occasion to 
examine postmortem the organs of a case 
which had been treated by the intraventricu- 
lar injection of arsphenamin and we found " 
that there was not only no favorable impres- 
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sion made upon the pathological process but 
there was greater cortical disorganization in 
the hemisphere which had received the sal- 
varsan than in the other one. 

Other methods of treatment, such as re- 
educational, hygienic and other corrective 
measures that have been found valuable in 
other diseases are quite as applicable to 
paretics as to other sick people and should be 
judiciously employed in treating this disease. 
Complicating conditions, such as cystitis, 
nephritis, etc., should receive the proper 
mode of therapy whenever they are detected. 

In conclusion, we are indebted to Prof. 
F. C. Wood for the photomicrographs and to 
Dr. M. B. Heyman for permission to present 
the case before the conference. 
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The two cases about to be reported present 
a few unusual features which are not com- 
monly encountered in the course of amyotro- 
phic lateral sclerosis. Both showed bulbar 
symptoms early in the course of the disease, 
Case II in fact beginning with them. Case I 
showed a myotonic symptom which is rarely 
or never seen in this form of amyotrophy, a 
fact which originally led one examiner of the 
patient to make the diagnosis of myotonia 
atrophica. Case II was further unusual in 
that it showed extremely rapid progress. The 
cases also illustrate a few well-known facts 
about pyramidal tract involvement in this 
disease. But before entering into a discussion 
of the salient features it mav be well first to 
detail the clinical histories and physical 
findings. 

C.\SE I. C. P.» age forty-five, male, mar- 
ried, shoemaker by occupation, Jewish, bom 
in Poland, was first seen at the \'anderbilt 
Clinic* (History No. 26981) December 29, 
1919, At that time he complained of pain in 
the back of the neck, pain in the abdomen on 
bending over, inability to use the hands as 
well as formerly and difficulty in streaking. 
The condition ^x^gan gradually in May, 1919, 
with weakness of the right index finger, 
which had rapidly grown Wi>rse. At first he 
noticeil clumsiness of the right index and 
other fingers of the same hand when folding 
linings of shi>e tops. Within three months 
the condition had gn>wn Si> l>ad that he was 
ClMn^H^Uel^ to give up his work. Scx>n the left 
hand Inxame weak and he found difficulty in 
iHittiming his cKuhcs or di>ing ordinary- 
skilUxl acts with the fingers of Ix^th hamls. 
X'erv earlv in the cmirse he fi>und difficultv 
in Yi^luntarily i^jKning the right hand im 
flexing the fingers i^r making a fist, and he 
had to straighten the fingers out with the 
other hand. Little by little ho lK\iran to exjH^ 

* Both thtN ivittcni ami the iu*\t were sul^>t>iucmly 
uvlmuiitl iv> ihc scrxtvv ot IV. Savhs .u the Ml. 
Stiuu Uo>ivmI t\>r Jvmhcr >liuU. 



rience dull, aching pains in the back of the 
neck, particularly on holding the head in an 
upright position for any length of time 
Fatigue increased the pain and reclining re- 
lieved it. The patient also complained of sim- 
ilar pains in the abdomen, especially at the 
waist line, on stooping down or elevating the 
legs. Recently he found difficulty in speaking, 
claiming that he gets tired and that after a 
few minutes he has a feeling of pressure and 
weakness in the throat. 

The past history is not very relevant. His 
habits are fair, he smokes fifteen to twenty 
cigarettes daily, only occasionally takes alco- 
holic drinks, he sleeps well, his appetite is 
poor, his bowels constipated, his urinary ap- 
paratus is normal. He never had any injuries, 
never was operated on, denies venereal dis- 
eases, thinks he had an hemoptysis at the age 
of thirteen, but no subsequent pulmonarj* 
symptoms. His wife miscarried once, osten- 
sibly after an injury, and never conceived 
again. Since the onset of the illness the pa- 
tient has lost twenty-five pounds. 

On physical examination the patient be- 
travs no abnormal attitudes or deformities, 
except in the hands (the right more than the 
left), which begin to look like "*mains en 
griffcs/' The gait is normal, there is no true 
disturbance of coordination in the upper or 
lower extremities although the finger-to-nose 
test is clumsily performed owing to the 
weakness of the fingers. Skilled acts are per- 
formed with great difficulty or not at all. 
Writing is presened, but the lines are rag- 
ged. There is an irregular tremor of the fin- 
gers, medium in amplitude. There are myo- 
kymic twitchings in the muscles of the upper 
extremities, and pi^ssibly of the face and 
tongue. 

The l^ccf* Rcfiexcs. — ^Jaw jerks lively and 
eijuaK alxHit -*- -^. the biceps, triceps, radial 
suprapatellar and patellar ver}- lively, about 
-i — ^ -^. and et|ual, the ankle about + -}"• 
The ciliv><pinals are present, the abdominals 
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absent, the cremasteric present R > L. No 
Babinski or any of its confirmatory signs. 

The patient rises with difficulty from the 
recumbent position. There is weakness of the 
arm muscles in abduction, weakness of flex- 
ors of the forearms and wrists, marked 
weakness of extensors, flexors, abductors and 
adductors of fingers; impairment of dorsi- 
flexors of foot. The weakness on the right 
side is generally more marked than on the 
left. There is atrophy of the interossei of 
both hands, the thenar and hypothenar emin- 
ences; there is flattening of the forearm 
muscles and the pectorals. The muscles feel 
soft and are hypotonic and are markedly 
hyperirritable. No myoidema. The electrical 
reactions show hypo-excitability to both the 
galvanic and f aradic currents — slow contrac- 
tion and relaxation — but no reaction of 
degeneration. Marked myotonic symptom in 
the right hand. 

There are no abnormal associated move- 
ments. 

Sensation is intact throughout the body. 

The Cranials. — Vision, fields and fundi 
are normal. The pupils are equal, regular, 
respond promptly to light and convergence, 
there are no ocular palsies, no nystagmus, 
possibly a slight divergent strabismus. Hear- 
ing is intact. The motor fifth is normal ( ?), 
there is flattening of the masseters, the cor- 
neal reflexes are present, the teeth and gums 
are miserably neglected. No facial palsies. 
Uvula normal, palatal reflex present, the 
tongue movements are normal; it possibly 
shows fibrillations, but there is some bilateral 
atrophy. 

General Systemic Examination. — Nega- 
tive. Blood Wassermann is negative. 

The diagnosis at this time was myotonia 
atrophica because of the very marked myo- 
tonia of the right hand and the atrophy of 
the muscles. While there is some justification 
for considering this diagnostic possibility, it 
is obviously wrong. Myotonia atrophica 
really belongs to the group of muscular dys- 
trophies wherein the myotonic symptom pre- 
cedes or accompanies the muscular atrophy ; 
it occurs in young people, frequently is fam- 
ilial, the atrophy is symmetrical and there 



are no fibrillary twitchings. The disease is in 
the muscles; the lesion is not in the central 
nervous system. 

The patient was not examined again for 
six or seven months. When the writer saw 
him in July, 1920, he complained of marked 
weakness of the upper and lower extremities, 
wasting of the limbs, difficulty in speaking, 
swallowing and clearing of the throat. He 
had a distressing, hacking (laryngeal) cough. 
He had lost considerable weight — ^fifty or 
sixty pounds. There were no urinary, visual 
or auditory disturbances. Apparently the dis- 
ease had progressed very rapidly — fourteen 
months since the onset. 

To avoid repetition only the findings of 
diagnostic importance will be given. 

There is marked fibrillation in the muscles 
of the neck, shoulders, extremities, trunk, 
tongue and possibly face. There is atrophy of 
the interossei, thenars, hypothenars, fore- 
arms, pectorals, shoulder muscles, face, mas- 
seters and tongue. Marked loss of power of 
extension of di^als and proximal phalanges, 
and of the wrist. Weakness of flexors, abduc- 
tors and adductors, of the fingers, flexors and 
pronators of the forearm, slight weakness 
of all the muscles of the shoulder girdle, 
weakness of the neck muscles. The right side 
is generally more involved than the left. The 
atrophy and muscular weakness in the 
muscles does not follow peripheral nerve 
distribution. Marked myotonia is present 
in the right hand in that the patient can 
flex the fingers to make a fist but can- 
not open the hand voluntarily or without 
very great difficulty. After careful obser- 
vation the conclusion was reached that the 
condition was a true myotonia and not 
due to greater weakness of the extensors 
over the flexors of the fingers. Electrically 
the atrophic muscles showed absent fara- 
dism, marked hypogalvanism but not yet po- 
lar inversion, that is the qualitative changes 
of a beginning R. D. 

The deep reflexes were universally in- 
creased: bilateral jaw clonus, all the upper 
and lower tendon reflexes were about 3 to 
4 -f-. The upper abdominals were barely 
present, the low-er absent, the right cremas- 
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teric afjsent, left diminished. Still no Babin- lowing. Occasionally she feels better on rest- 

iiku (H the cranial nerves the motor fifth ing the voice for an hour or so after speak- 

j^howed atrophy, the facial possibly ; the ing, although she does not seem to be better 

Umgue was markedly atrophic and could not in the morning. She seems to have had chills 

\)t protruded well. The palate moved only at the onset of the illness, does not think she 

nvxlerately well. The larynx was not exam- had fever, but insists that the disease had its 

ined. V^ery extensive pyorrhea. The heart origin in a cold. She had no visual, auditor)' 

and lungs were normal. Blood pressure 139 or urinarj' disturbances. She never received 

S, 100 D. Urine negative. Blood and spinal an injury, was not previously seriously ilL 

fluid Wassermann negative, no cells or glo- Habits are good, sleeps well, appetite is poor, 

Irtilin in the spinal fluid. Blood count normal, bowels constipated. Menses ceased in 1918, 

The patient received vaccine made from were previously regular. She complains oi 

the flora in his mouth, but he became pro- some dyspnea. 

grcssively worse. The condition has pro- Shehadeight living children, five of whom 

gressed so rapidly since, that a fatal termina- died of various children's diseases, and one 

tion is at the present writing apt to occur miscarriage. The family history is of no 

almost any day. importance. 

There seems to be no doubt that we are Physical Examination. — The voluntary 
dealing with a case of amyotrophic lateral motor system showed no abnormal attitudes 
sclerosis. The condition began with nuclear or deformities, no disturbances in gait or co- 
atrophy of the small muscles of the hand, ordination, skilled acts were well performed, 
rapidly progressed to bulbar involvement and The speech was distinctly bulbar in type, had 
early compromised the pyramidal tract, as a marked nasal twang and was particularly 
evidenced by hyper-reflexia, in some parts poor on labials and Unguals. There was a 
to the point of clonus. This hyper-reflexia is coarse, regular, moderate tremor of the 
particularly significant because of its occur- fingers while at rest and a similar tremor 
rcnce in the wrist, forearm and jaw where about the mouth. A few fibrillations were 
the atrophy was most marked. The absent visible in the upper lip and tongue, 
superficial reflexes, too, point to pyramidal 
tnict involvement. The salient feature, how- Deep Reflexes: 
ever, is the myotonia, and so prominent did ^ ^' *^ (clonus) 

this symi)tom api)ear that the original exam- Pectoral 4 4 

iner was led to the erroneous diagnosis of Biceps 3 4 

myotonia atrophica. J"f.^?^ ^ l_i_ 

* Radial 3 3-r 

Ulnar 2 3 

Cask II. S. W,. age fortv-six. female. Wrist 2 3 

married, Jewish, born in Russia, doing Suprapatellar 3 4 (clonus) 

Patellar 3 3~r" 

housework ; was first seen by me in my office Periosteal !.!...!!!!.!!!.!! i i 

on May 2(), i gjo. Her chief complaints were Achilles 3 4 

difficulty in speaking, tremor of the fingers, -^^^^^ Clonus o p 

stiffncs^ of the tongue inability to catch the Superficial Reflexes: 

breath on sippmg lupuds, nausea, mability to ^.^ Riqht 

lx*lch. choking feeling in the throat, difficulty Ciliospinal ? ? 

in chewing, numb feeling in the left ear and Supra-umbilical i i 

a f roxon sensation in the head. Supra-pubic ;..••.... <> « 

„.,,,, , J It • T^ i_ L pper lateral abdominal o i 

1 he disease began gradually in February, L^^er lateral abdominal i i 

\ () JO, with difficulty in speaking and has Plantar flexion i i 

gnuvn worse to date. On one tKcasion liquid Babmski o o 

regurgitateil through her nose. She had no ch^dock" ...!!..!!..!!!.!!.!. o o 

pains, no vomiting, no real difficulty in swal- Gordon o o 
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Muscle Strength. — Some generalized dim- 
inution of strength, almost hemiplegic in 
type, on the right side, rotation of the head 
to the left is impaired. Marked weakness or 
almost impossibility of moving the jaw to 
the right or very much from side to side. No 
atrophies noticed. Electrical reactions in the 
facial muscles were normal. 

All forms of sensation were normal 
throughout. 

Cranial Nerves, — Smell, normal. Vision 
showed O. S. 20/200, O. D. 10/200. The 
fundi showed slight blurring of the disks, 
the margins were not clear, veins well filled, 
but not tortuous (the refractive error pos- 
sibly accounting for the picture). The pupils 
were dilated, unequal, the right being 6 mm., 
left 5 mm., they were regular, reacted 
promptly to light and convergence. No ocu- 
lar palsies, no mystagmus ; the palpebral fis- 
sures were unequal R > L; von Graefe 
present. Hearing was normal. The motor 
fifth showed weakness of the pterygoids, 
that is the lateral movements of the jaw. 
Both corneals diminished, R > L. Gums 
almost foul with pyorrhea. There was ques- 
tionable weakness of the left side of the face. 
The uvula was in midline, the palate moved 
poorly during phonation, the palatal and 
pharyngeal reflexes were present, the voice 
was nasal. The tongue could not be pro- 
truded well nor moved laterallv to each 
cheek, the movement to the left being poorer. 
When it was a little protruded it was in the 
midline. Trophic condition: no atrophy, 
slight fibrillations on the sides ; very coated. 

The patient is very emotional and cries 
readily, possibly significant of bulbar in- 
volvement. General systemic examination 
was negative. There was marked dermo- 
graphia. Blood pressure no S. 80 D. Urine 
negative. Blood and spinal fluid Wassermann 
negative. Spinal fluid showed no globulin 
and few cells. Blood count normal. 

About two weeks later the fibrillations in 
the tongue and about the lips became very 
marked, and they were readily discerned 
also in the hands and forearms. The deep re- 
flexes became, if possible, even more lively 
and the superficial reflexes began to diminish 



and to be elicited with difficulty. Subsequent 
examination showed very rapid downward 
progress. The bulbar involvement is more 
marked. The face and tongue show atrophies 
and the fibrillations have greatly increased. 
The patient is at present in very poor condi- 
tion, frequently is confined to bed and to the 
house for days at a time. 

The diagnosis of bulbar amyotrophic lat- 
eral sclerosis seems to be justified in this 
case on the evident signs of involvement of 
the bulbar nuclei and the pyramidal tracts. 
The unusual features are the primary in- 
volvement of the bulb, with downward prog- 
ress into the cord and the very rapid course 
of the disease. 

Both cases made very rapid progress, 
though the first followed the more usual 
course. Such quick progress is quite charac- 
teristic of cases which exhibit bulbar symp- 
toms, those in which the affection is more 
limited to the cord lingering on for years 
and years before terminating fatally. The 
writer once saw a patient who showed 
marked spasticity of both lower extremities 
with increased deep reflexes of the upper, 
who for a long time was looked upon as a 
rare example of pure lateral sclerosis. It was 
onlv later in the course of the disease when 
he began to show fibrillary tremors in the 
muscles of the upper extremities and still 
later atrophies that the true condition was 
recognized. 

The spinal or protracted forms of amyo- 
trophic lateral sclerosis in reality belong to a 
transitional form of the spinal or nuclear 
amyotrophies together with the so-called 
Aran-Duchenne types or even the chronic 
forms of poliomyelitis. Indeed many cases, 
contrary to the last one cited, begin with 
atrophies of the hands, etc., and only later 
develop pyramidal tract signs. The rapidly 
progressive form of amyotrophic lateral 
sclerosis always shows bulbar involvement. 
Such cases constitute a special clinical group, 
though pathologically tiiey are part of a 
single picture and should not be separately 
classified. 

The absence of the Babinski sign in all the 
three cases mentioned seems to be character- 
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ffttic of amyotrophic lateral sclerosis, despite 
the evident involvement of the pyramidal 
tract. Recently Ring called attention to this 
in a htudy of the Babinski phenomenon and 
iU vsLTumn mrxlifications and mentioned 
ei|i^t or nine cases of amyotrophic lateral 
sclerosis, w>me of which came to autopsy, in 
which the sign whh wanting. Why this should 
t)e W) one cannot say, tnit the fact remains 
that the absence of a Babinski should not 
militate against the diagnosis of pyramidal 
tract involvement in cases which show other 
signs of its involvement (spasticity, lively 
reflexes, absent alxlominals) particularly 
when nuclear atrophies coexist. 

In view of the unbridled, faddist tendency 
in recent years to attribute every disease of 
the body to focal infection I call attention 
with a good deal of trepidation to the fact 
that lK)th patients suffered from very severe 
pyorrhea alveolaris. Whether the pyorrhea 



was the result of the inabiUt\' to chew and 
speak properly and clean the mouth because 
of bulbar involvement or whether the former 
had a possible causal relation to the latter I 
do not know. The fact is merely mentioned 
because the involvement of the gimis was 
extreme. In Case I a vaccine was made and 
tried on the patient with no success, the sec- 
ond patient did not submit to the injections 
of vaccine made from her own pus. 

The myotonic sign in the first patient is 
very unusual and difficult to explain. One is 
not accustomed to encounter such a symptom 
in amyotrophic lateral sclerosis. That it was 
a genuine myotonic sign is not open to doubt 
Several observers confirmed it. The muscular 
involvement cannot account for it. Why a 
sign whicTi is significant of myopathies 
should occur in amyotrophy one cannot say ; 
it is mentioned, however, in the hope that an 
explanation may be forthcoming later. 
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THE MATERIAL 

The following statistics are based on the 
records of cases of encephalitis which have 
been personally observed by numerous 
physicians throughout the country, both in 
their private and hospital practice. At first 
the attempt was made to gather the infor- 
mation from articles which have appeared 
in print, but even a cursory view of 
the literature soon convinces one of the fu- 
tility of the task. Most of the articles are 
discursive; they deal with generalizations 
and contain descriptions of cases merely as 
illustrations of types or forms of the dis- 
ease. The statistical facts which are desired 
are frequently incompletely recorded or al- 
together left out.* Valuable as many of the 
articles are they cannot furnish facts of 
sufiiciently uniform value to make the basis 
of a comprehensive study. 

In order to gather a sufficient number of 
cases to enable one to draw some definite 
conclusions a blank was sent to a great num- 
ber of men who have had the opportunity 
of seeing many cases of encephalitis. The 
request was made to tabulate the age, sex, 
occupation, civil status, nativity, type or 
form of the disease, morbidity, occurrence 
of pregnancy, familial incidence, etc. About 
thirty neurologists generously responded 
to the request. Altogether the records of 864 

IQne author who read at least two papers before 
eminent medical societies and later published them, 
sent me incomplete records of two cases ! 



cases have been collected, and these form 
the basis of this study. Practically every part 
of this country, as well as Montreal, Can- 
ada, is represented, though more than half 
of the records come from the city of 
New York. 

The records of a number of hospitals 
have been obtained, and they are included in 
the statistics. Cases from clinics and dispen- 
saries have been purposely left out, as many 
or most of them have previously been seen 
by consultants or were in hospitals whose 
records have been individually obtained. It 
is quite possible that "doubling up" has nev- 
ertheless occurred, as some cases have been 
seen by more than one consultant or were 
admitted to more thaa one hospital. This 
could not possibly be avoided particularly in 
the records obtained in New York City, but 
it is believed that the error is minimal and 
ought not to affect the results to any great 
extent. 

The discrepancy in the various totals is 
due to the fact that in few instances the 
necessary data were left out in the records 
submitted. 

AGE INCIDENCE 

The accompanying table practically ex- 
plains itself. The youngest cases on record 
were in infants of four weeks old. There 
were three such cases. One occurred in an 
infant of six weeks and one in one of seven 
weeks. The oldest case recorded is that of a 



*Read before the Association for Research in Ner\'Ous and Mental Diseases, New York City, Dec. 29, 1920. 
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these patients with the extremely high' mor- 
tality of influenza in pregnancy. The ques- 
tion of the influence of encephalitis on the 
offspring is of even greater interest, but is 
rather difficult to answer at present. 

FAMILIAL INCIDENCE 

• In only Aa'^c instances, a little over one 
half of one per cent, did the disease occur in 
two members of one family. There were 
two other instances, but both are doubtful 
and one of them occurred in a servant of 
the house. Considering the rarity of the in- 
stances one may well look upon them as ac- 
cidental; and in view of the practical ab- 
sence of contagion in hospital cases (two 
interns did contract the disease) one may 
consider the factor of direct transmission as 
almost negligible. 

MORTALITY 

Out of a total of 850 recorded, 178 patients 
died from the disease, giving a mortality of 
almost 21 per cent. (Generally speaking 
fatal terminations were most common in 
cases which began with high fever, those 
with very acute onset, in the so-called psy- 
chotic, toxic-delirious group, in patients with 
myoclonic symptoms and in those who 
showed severe meningitic involvement. ) The 
remaining 672, or 79 per cent, do not, how- 
ever, represent recoveries. It is true tliat the 
majority did recover more or less com- 
pletely, but a great number showed the scars 
of the disease in the form of various se- 
quellae. Parkinsonian residues, ocular mani- 
festations, especially paralyses of accommo- 
dation, abnormal involuntary movements 
such as tics and tremors, epilepsies and psy- 
chic or even mental changes frequently were 
the heritage of the victims of epidemic en- 
cephalitis. In few instances the disease took 
on a chronic form: this was especially true 
of those with Parkinsonian residues and 
abnormal involuntary movements. Most of 
the patients, however, continued to improve 
even after many months of stationary 
chronicity. 



CLINICAL FORMS AND ANATOMICAL 
LOCALIZATIONS 

The great variety of clinical forms or 
types which were encountered make a uni- 
form classification very difficult, if not im- 
possible. The nomenclature varied with 
many observers, which added to the diffi- 
culty. Some divided, subdivided and classi- 
fied their cases by creating types for every 
noticeable departure from the general pic- 
ture, while others grouped them all under 
one or two heads. The anatomical sub- 
stratum furnished justification for the 
former whereas clinical an detiological con- 
siderations guided the latter. 

TABLE III. 

Number Form Per Cent 

303 Lethargic 35 

129 Parkinsonian 15 

89 Bulbo-pontine 10.3 

66 Psychotic, Delirious 7.8 

Toxic-Infectious 1 

55 Midbrain and 1 6.3 

Basal ganglia J 

44 Myoclonic 5. 

43 Athetoid and Choreic 5 

29 Radicular, Neuritic, Neuralgic 3.3 

24 Meningitic 2.8 

i8 Hemiplegic 2.1 

i6 Myelitic, Spastic 1.8 

1 1 Hemorrhagic 1.2 

8 Convulsive 9 

7 Cerebellar, Ataxic 8 

5 Paraplegic 6 

4 Thalamic 5 

4 Catatonic 5 

3 . Apoplectic 34 

2 Anterior poliomyelitic 

I Posterior poliomyelitic 

I Tabetic '.... 

I Pseudobulbar 

I Optic Atrophy 

In many instances two or more classifica- 
tions were noted for a given case. Most of 
the patients had lethargy added to the main 
clinical feature, but wherever a case was 
classified as lethargic plus some other form 
it was recorded under the special form. 
Some writers merely spoke of combined 
forms or lethargic and cranial nerve involve- 
ment. Others spoke of midbrain, basal gan- 
glia, etc., and did not give clinical classifica- 
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tions. Obviously some of the headings could 
be combined, as one would have difficulty 
to decide whether, for example, a Parkinson 
syndrome should be recorded imder basal 
ganglia or the clinical name. The psychotic, 
delirious, confusional group is very vague; 
some spoke of mental changes in general 
terms, others referred to a paretic form, 
while still others mentioned a Korsakoff pic- 
ture. The very rare occurrence of pure thal- 
amic syndromes is rather striking. 

The term encephalitis has been altogether 
left out from the classification as too gen- 
eric, since most of the cases were that, al- 



though meningo, myelo, radicular forms 
were not uncommon. The clinical classifica- 
tion ought really to be the guiding standard, 
as comparatively few cases came to autopsy, 
and most of the anatomical classifications 
were more or less inferential. However, the 
tabulated classifications reflect the opinions 
of the men whose cases are herein recorded. 
Table IV represents a composite statistical 
record of all the cases. 

Grateful acknowledgement is hereby 
made to all who have generously contributed 
their case records to this study. Below is a 
list of the names of the contributors. 



TABLE IV 
Composite Statistics 




Below 5 
13 1-5^0 

6-10 
37 4^« 

11-20 
136 15-7% 

21-30 
222 25.7% 

31-40 
215 259^0, 

41-50 
140 16.2% 

51^60 
72 8.3% 

61-70 
23 2.8% 

Over 70 
6 0.7% 



Males 
522 or 60. 

Females 
342 or 39. 



I Practically 
5%' evep'' con- 
I ceivable 
I occupation 

5%1 



Nativity ' Civil Status \ Mortality 



I Other Facts 



U. S. Married , Died 

387 or 45%! 491 or 56.9% 178 or 21% 



Pregnancies 
22 



Foreign 
473 or 55 7r 



860 



Single 



Recovered, 



300 or 34.7% Improved or Familial Incidence. 

Chronic '5 instances of two 

672or79%|in one family and 

two doubtful cases 



Not stated 

75 or 8.4% ! 



864 



850 



Classification 



Number 




303 
129 

89 
66 

55 

44 
43 
29 

24 
18 



Form 



Lethal gic 
Parkinsonian 
Bulbo-pontine 
Psychotic, Delirious, 

Toxic-infectious 
Midbrain and basal 

ganglia 
Myoclonic 

Athctoid and Choreic 
Radicular, Neuritic, 

Neuralgic 
Meningitic 
Hemiplegic 



1 
Per cent 


Number 


35 


16 


15 


II 


10.3 


8 


7.8 


7 
5 


6.3 


4 

4 


5 


3 


5 


2 




I 


3.3 
2.8 


I 
I 


2.1 


I 



Form 



Myelitic, Spastic 

Hemorrhagic 

Convulsive 

Cerebellar, Ataxic 

Paraplegic 

Thalamic 

Catatonic 

Apoplectic 

Anterior poliomyelitic 

Posterior " 

Tabetic 

Pseudobulbar 

Optic Atrophy 



Per cent 



1.8 
1.2 

.9 
.8 

.6 

.5 
.5 
.34 
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THE MORBID ANATOMY OF EPIDEMIC ENCEPHALITIS 
AS REGARDS THE ENDOCRINE SYSTEM* 

By HUBERT S. HOWE, M.D. 
Associate in Neurology, Columbia University; Assistant Visiting Neurologist, Presbyterian Hospital 

NEW YORK CITY 



The histological examination of the glands 
of internal secretion in epidemic encephalitis 
was undertaken to ascertain whether any al- 
terations were to be found, and if so, to de- 
termine, if possible, whether they could have 
any bearing on the course or manifestations 
of the disease. 

A search through the autopsy records in 
the literature which has appeared up to the 
present time has failed to reveal any descrip- 
tion of alterations in the internal secretory 
organs. 

The material on which this paper is based 
consists of four cases. Each patient was ob- 
served prior to death, in the wards of the 
Presbyterian Hospital, New York City, and 
complete records of the clinical and neuro- 
logical findings were kept. The autopsies 
were all made shortly after death. The ma- 
terial was fixed in Zencker's solution and the 
blocks embedded in paraffin. Sections were 
stained with hematoxylin and eosin. 

Case I. M. F., male, aged fifty-three. 
Three weeks previous to his admission he 
had pains in the eyes. Soon drowsiness and 
ptosis appeared and he suddenly became un- 
able to speak or move his jaw, the mouth re- 
maining partially open. On admission he w-as 
drowsv and extremely weak with ataxia of 
the lower extremities. Speech was almost un- 
intelligible because of dysarthria. The deep 
reflexes were all active, but especially so on 
the right side. Plantar reflexes were nomial, 
abdominals and cremasterics present. The 
eyes were directed forward and could not be 
moved voluntarily in any direction though 
they would follow an object moved laterally 
in front of them. The pupils reacted slug- 



gishly to light. Slight papilledema was pres- 
ent in the left eye. The mouth was partially 
open and he could not move the jaw in any 
direction. Swallowing was almost impos- 
sible. The tongue could not be protruded be- 
yond the lips, but showed a deviation to the 
right. The spinal fluid was under tension, 
contained nine lymphocytes, and gave a 
faintly positive globulin test. Death occurred 
from respiratory paralysis four weeks after 
the onset of the illness. 

The microscopical findings on autopsy ex- 
amination of the glands of internal secretion 
were as follows*. 

Thyroid. — The alveoli were of all sizes 
and filled with colloid. The lining epithelium 
was cuboidal. There was very little inter- 
stitial tissue and in places this appeared hya- 
linized or even colloid-like. There were a few 
localized collections of small cells in the in- 
terstitial tissue, with dense pyknotic nuclei. 
The vessels were greatly congested. 

Adrenals. — The capsule was of average 
thickness. The cells of the cortex were well 
preserved and normal. The medulla showed 
moderate congestion but was otherwise 
unaltered. 

Testicles were normal. 

Pituitary. — Anterior lobe. The reticular 
arrangement was not very apparent as the 
cells were of large size and entirely filled 
the acini. The blood sinuses were dilated 
and congested throughout the entire lobe 
except for one localized area. The cells were 
predortiinantly basophilic. Those around the 
periphery were more intensely so, but even 
in the center they were more numerous than 
the other types. The cells were polygonal, 
with well defined outlines. The cytoplasm 



* Presented at the First Annual Meeting of the Assodation for Research in Ner\ous and Mental Diseases, 

New York City, December 28, 1920. 
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■was finely granular. A few of the cells con- 
tained one or two vacuoles. These were 
usually in apposition with the nucleus. The 
nuclei were for the most part of large size, 
irregularly spherical, with a well defined 
reticulum. In the meshes of the reticulum 
were numerous chromatin granules. There 
were usually two or three large irregular 



mentary. The cells were of uniform staining 
and faintly basophilic. They were swollen 
and not well outlined, their margins being 
frayetl and irregular. The cyotplasm was 
coarsely granular. The nuclei were fre- 
quently pjknotic, or occasionally swollen 
with large clear spaces betwen the chromatin 
network. In some instances there had been a 



Fic. I. Case 



. PiTUiTARY Gland; 



i Lohe. Large basophil cells and dilated blood sinuses. 



chromatin masses and many smaller ones, 
the large ones being mainly toward the 
center of the nucleus while the smaller ones 
were principally at the periphery. 

In one portion the gland stood out in 
marked contrast to the appearance of the sur- 
rounding tissue. While the blood sinuses 
were congested in the other portions of the 
gland, here there were only a few small capil- 
laries to be seen. The connective tissue 
stroma was swollen, edematous and frag- 



rupture of the nucleolar membrane and a 
breaking up of its substance. Here and there 
were masses of protoplasm without nuclei or 
cell outlines. This entire area had the appear- 
ance of an early stage of coagulation necro- 
sis from deficient blood supply. 

Pars Intermedia. The cells were mainly 
faintly basophilic and arranged in the form 
of large vesicles which were filled with 
colloid. 

Pars Nervosa. The neuroglial cells ap- 
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peared normal Some of the fibers contained developed. The lethargy deepened to cc«na 

a brownish pigment. and death occurred five weeks after the ap- 
pearance of the first symptoms. The spinal 

Case II. — A. M., male, aged fifty, whose fluid was clear and colorless with normal 

chief complaints on admission were drowsi- pressure; it contained fourteen lymphocytes, 

ness, fever and twitchings of the muscles of At autopsy the following findings were 

the abdomen and legs. These symptoms had revealed: 

lasted for two weeks. At the onset he had Thyroid was small, rather soft and sym- 



FlC. 8. Same as Figure i. Low magiiificaiion showi ir normal cells 
at ihe right. At ilic led aho\'c, an avascular 



a with many swollei 



ingested vessels 
■ cells. 



rhinitis, headache and fever. Three days later 
there developed twitching of isolated muscles 
in all portions of his body. The generalized 
twitching continued for three days and then 
stopped to a great extent in the face, arms 
and chest, but continued in the alxlomen and 
legs. Soon ptosis appeared with difficulty in 
swallowing and in urination. Weakness of 
the lower extremities with diminution of 
sensation on the legs and lower abdomen 



metrical. It appeared grossly normal. Micro- 
scopical examination showed the vesicles to 
be of average and about uniform size. They 
were filled with pinkish staining colloid. The 
cells were cuboidai and for the most part 
lined the acini in single rows. The blood 
vessels were not congested. 

Pancreas. — The pancreas was congested 
but otherwise grossly normal. Microscopic- 
ally it was normal except for a few large 
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c i r riria r -open spaces which may have con- Microscopically there was no spermato- 

tained fat. Some of them had a thin hyaline genesis and practically all of the elements 

membrane lining. were absent, only the sustentacular cells and 

Suprarenals were equal in size, small and debris remaining in most of the tubules. The 

flat. They contained considerable fat in the basement membranes were normal. The in- 

cortcx with a rather broad inner zone and a terstitial cells contained considerable brown 

small amount of white medulla. On micro- pigment, 

scopical examination the cortex was seen to Pituitary. — Pars Anterior. The capsule 



Fir.. 3. Same as FictTRE 1. Higher maRnificalion of avasci: 

contain a gr^at deal of lipoid. At the June- was of normal thickness and throughout the 

tion of cortex and medulla were several gland there was a well-marked reticular ar- 

large collections of round cells. In (he reticu- rangement of connective tissue. The blood 

lar cortical zone was considerable lipochrome sinuses were moderately dilated, 

pigment. The medulla was broad, taking the The cells had no definite arrangement but 

chromaffin stain. formed irregular groups. The great propor- 

Tesiicles. — The left was soft and con- tion of them were shrunken and in the center 

gested. The ri^t, also soft and somewhat of the acini and not in apposition with their 

smaller than the left, was slightly adherent walls. The cells in the center were almost 

around the epididymis to the parietal layer entirely eosinophilic, wTiile those at the per- 

of the tunica vaginalis. iphery were basophilic. The cells were of av- 
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erage size with well defined outlines and a 
single deeply stained nucleus in the center. 
Scattered throughout the entire anterior lobe 
were many large eosinophilic cells with a 
granular cytoplasm. These cells were more 
prevalent around the periphery, where they 
f recjuently were the only cells in an individ- 
ual acinar space. Throughout the median 
portion of the gland they were rarely seen. 
The vascular sinuses were dilated. No hem- 
orrhages or evidence of thrombosis were 
seen. 

Case III. — X. F. Male, aged thirty-eight. 
The onset was sudden with an attack of dull, 
burning pain in the epigastrium. This was 
associated with nausea and constipation. 
After these symptoms had continued for two 
weeks, irregular twitching movements of 
the left arm commenced. At this time he 
had double vision and persistent hiccough. 
Drowsiness was noted alx)ut two weeks after 
the onset and this gradually deepened during 
a period of about ten days, when he l)ecame 
markedly stupid. On admission to the hos- 
pital he was in a semi-coma, sweating pro- 
fusely, muttering incoherently and exhibiting 
jerky movements of the muscles of all por- 
tions of the body — face, neck, trunk and ex- 
tremities. Bilateral ptosis, weakness of both 
external recti with incoordination of ocular 
movements, were present. The pupils reacted 
to light and on accommodation, but the right 
was larger than the left. Fundus examination 
revealed a slight blurring of the right disc. 
The extremities were spastic and the neck 
stiff. The deep reflexes were sluggish. The 
right knee jerk was obtained with difficulty ; 
the left knee jerk and Achilles reflexes were 
absent. Urination and defecation were in- 
voluntary. The spinal fluid was clear and 
colorless but under slightly increased pres- 
sure, showing eighteen lymphocytes and a 
faintly positive globulin reaction. The leth- 
argy deepened to coma, the temperature 
gradually mounted to io6, bronchopneu- 
monia developed and death supervened after 
an illness of five weeks. 

Pathological examination of the glands of 
internal secretion revealed: 



Thyroid was of normal size and on sec- 
tion showed normal colloid material. The 
vesicles on microscopical examination af>- 
peared to be of average size. They were 
filled with a pink staining homogeneous coir 
loid and lined by a single layer of cubical 
cells. There was no increase in the interstitial 
tissue and but moderate congestion of the 
blood vessels. 

The Pancreas was grossly and micro- 
scopically normal. 

The Snprarenals macroscopically pre- 
sented a very yellow cortex and a deeply 
stained pigmented inner zone. On micro- 
scopical examination the glomerular zone 
was poor in fat, while the glomeruli of the 
vesicular zone were evacuolated. The whole 
gland was markedly congested. 

Testes, on gross examination, apparently 
normal. On histological examination sper- 
matogenesis appeared imperfect. Many pyk- 
notic nuclear fragments were seen along with 
well preserved mitoses and apparently nor- 
mal spermatis and spermatozoa. 

Pituitary. — The connective tissue stroma 
was nowhere prominent but appeared nor- 
gestion of the vessels. The cells were mainly 
basophilic at the periphery while in the center 
they were distinctly acidophilic Neutrophilic 
cells were scattered irregularly throughout 
the entire section but were much in the 
minority, possibly one to eight or ten of the 
chromophilic cells. The eosinophilic cells 
were of average size. Their protoplasm was 
finely granular and did not contain vacuoles. 
The nuclei were generally spherical and 
deeply stained. They contained a chromatin 
network and granules, but were opaque. The 
basophilic cells were smaller than the oxy- 
philic. Their margins were less clear and 
more irregular. The cytoplasm was more 
coarsely granular and at times contained 
vacuoles. The nuclei were large and trans- 
lucent with a chromatin network and gran- 
ules. Two small vessels were thrombosed 
with what appeared to be platelet thrombi. 
Manv of the cells around these vessels were 
necrotic. In some areas there was an accumu- 
lation of loosely granular cytoplasm without 
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any nuclei or remnants, while in others the qiiently dropping off to sleep. She had a con- 
nuclei remained while the cytoplasm was slant headache but no nausea or vomiting, 
disintegrated. Some of the nuclei appeared This condition remained for two weeks when 
normal while others were fragmented and she was admitted to the hospital, coniplain- 
degenerated. ing of headache, drowsiness and general de- 
The pars intermedia contained many bility. Examination at this time showed cata- 
spaces which were filled with faintly baso- tonic rigidity of the left arm and leg with 
philic colloid. The pars posterior was normal, increased deep reflexes and a Babinski on the 



Fig, 4. Case i 

Case IV. — Mrs. B. R., aged fifty-one. had left. Babinski on the right was absent. The 
been perfectly well until the onset of this ill- muscle strength in the left arm and leg was 
ness. One morning she was found uncon- perceptibly weaker than in the right. Gen- 
scious, rigid and frothing at the mouth. She eral sensory examination was not very satis- 
regained consciousness in about an hour factory because of lethargy, but disclosed 
when she complained of weakness and tin- nothing abnormal. There was bilateral ptosis, 
ghng in the left arm and leg and marked more marked on the left; the pupils were 
drowsiness. She remained in lied in this state markedly dilated, the left larger than the 
for a week. Then she got up and attempted right. Reaction to light was sluggish. The 
to go around, but was very drowsy, f re- eyegrounds were normal. There was marked 
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weakness of the lower facial muscles on the Pancreas was of a reddish color with 

left side. Blood pressure was 145-85. The marked congestion of the blood vessels. The 

spinal fluid was under much- increased pres- glandular tissue had a glossy digested ap- 

sure, contained six lymphocytes and no pearance. On microscopical examination the 

globulin. pancreatic acini showed a decrease in size. 

The lethargy gradually deepened into The cytoplasm of the cells appeared vacuo- 

stupor and the left hemiplegia became com- lated. Only a few of the islands of Langer- 

plete. Urination was involiuitary, and the lians were evident. Many were apparently 



Fie, 5. Same as Flcub£.4. With high-maKnification. of n 

patient died nine days after admission to the replaced by fibrous tissue. There was a 
hospital, terminating an illness of abovit four marked increase in the interstitial tissue re- 
weeks, placing many glands and giving the tissue a 

The postmortem examination of the fibrous appearance. In areas this connective 

glands of internal secretion was as follows: tissue appeared necrotic. The blood vessels 

Thyroid was of normal size. On section were sclerotic and many were obliterated, 

there was possibly a slight decrease in the Adrenals on gross examination appeared 

average colloid content. Microscopical ex- normal. On microscopic examination there 

amination showed the acini rather small and was a thickening of the capsule and hyalini- 

for the greater part lined with a single layer zation. In the medulla the blood vessels were 

of epithelium. There was a slight increase in congested, otherwise nothing remarkable was 

the interstitial tissue in which areas of hya- seen. 

linization appeared. Ovaries showed some old and some more 
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recent corpora lutea. Microscopically the 
ovary showed a few semi-replaced corpora 
lutea. Otherwise the entire ovary had been 
replaced with fibrous tissue. 

Pituitary, grossly, showed marked con- 
gestion. Microscopically the reticular stroma 
was normal. The vascular spaces were dilated 
and many of them contained a Tiomogeneous 
hyaline material. The staining reaction of 
the cells was mainly basophilic, but in the 
center the cells were mostly neutrophilic with 
a few oxyphilic scattered among them. Most 
of the basophilic cells were large and deeply 
stained. The cj^oplasm was finely granular 
and rarely contained vacuoles. The margins 
were not well defined sa the cells blended 
with each other. The nuclei were Targe, ir- 
regularly spherical or oval, and occasionally 
sausage-shaped or triangular. They con- 
tained a well marked chromatin network 
which supported dense granules. No throm- 
boses or necrotic areas were seen. The juxto- 
neural epithelium and posterior lobe were 
missing. 

CONCLUSIONS 

There are some clinical manifestations 
that might be interpreted as endocrine dis- 
turbances. Among these are profuse sweat- 
ing, weakness and low. blood pressure, men- 
strual disturbances and impotence, and dis- 
orders of metabolism resulting in marked 
increase of weight. It seems probable that 
further study will show these disturbances 
to be dependent primarily on the lesions in 
the nervous system or the direct effect of the 
disease toxins on the individual internal sec- 
retory organs causing altered functions with- 
out distinct histological changes. 

In the small amount of material available 
for this study, with the exception of the an- 
terior lobe of the pituitary, there were no 
definite pathological alterations found in any 
of the glands of internal secretion which 
could have been the result of the terminal 
illness. In the pars anterior of the pituitary 
two kinds of alterations were observed: first, 
a predoini na nce of ■basophilic cells, and -sec- 
ond, areas of focal necrosis and capillary 



thromboses. The normal histological varia- 
tions in the anterior lobe of the pituitary are 
marked and little understood. The signifi- 
cance of the preponderance of the various 
types of cells is largely hypothetical. There 
are two theories concerning the diflFerent 
cells. One is that the eosinophilic, basophilic 
and chromopliobic cells are fundamentally 
different with different functions; and the 
other is that they are in reality one type of 
cell but of different staining properties in 
different stages of activity. The second view 
is, I believe, the one more generally held at 
present. Bell believes that the eosinophil cells 
predominate in the actively secreting gland. 
This is true of acromegaly where an eosino- 
phil adenoma is usually found. He further 
states that the chromophobe cells are ex- 
hausted cells, while the basophil cells form a 
storage secretion. 

To form any opinion of the state of secre- 
tory activity of the hypophyses described in 
this paper would be purely speculative, but it 
seems unlikely that there could be sufficient 
interference of function to cause the lethargy 
of epidemic encephalitis. The focal necroses 
and capillary thrombi are somewhat similar 
to the condition found in the liver in typhoid 
fever and in some cases of sepsis. Here, as in 
the liver, the collateral circulation is so ex- 
tensive it is difficult to believe that capillary 
thrombi could impair the circulation suffi- 
cientlv to induce necrosis. It seems more 
probable that both changes are produced by 
the circulating toxins. These necroses were 
not prominent in any of the specimens 
studied, and it is doubtful if they were suffi- 
cient to cause much alteration in the function 
of the gland. 

So in conclusion we may state that, while 
the alterations described in the pituitary are 
definite, there is at present no evidence to 
show that they are of importance, or have 
any bearing upon the course or manifesta- 
tions of the disease. In order that any defi- 
nite conclusions can be reached concerning 
the changes in the internal secretory organs 
in efMd^Auc ^nr^pbalitis^ many jnore cases 
must be studied. 
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The case presented to the conference is 
one illustrating the paralysis agitans type 
of encephalitis lethargica. The paralysis 
agitans syndrone is not uncommon, in en- 
cephalitis lethargica, but the late onset of the 
signs and symptoms in this case, some of 
which did not appear until two years follow- 
ing the acute encephalitis, is quite uncom- 
mon and of especial interest. 

R. F. (Case No. 30287), male, age thirty 
years, married, white, American; occupa- 
tion, bicycle policeman. 

History. — The present illness began in 
March, 1918, with quite a sudden onset. The 
patient was admitted to St. Lawrence Hos- 
pital, March 25, 191 8. The hospital record, 
abstracts of which are below, shows that on 
the day of admission the patient complained 
of fatigue, great weakness and marked 
drowsiness; his face was flushed; tempera- 
ture 103.2^, pulse 114, respiration 24. 
March 26, the drowsiness changed to a deep 
sleep with muttering delirium, retention of 
urine, patient catheterized ; temperature 
102°, pulse 100, respiration 20. March 27, 
irrational, slept greater part of day and 
night, body apparently stiff, temperature 
102°, pulse 100, respiration 20. March 28, 
irrational, in a deep sleep, vomited, retention 
of urine, temperature 100.8°, pulse 100, res- 
piration 20. March 29, irrational, carpho- 
logia, abdomen greatly distended, tempera- 
ture 100°, pulse 96, respiration 20. March 
30 to April 2, condition unchanged. April 3, 
report of blood examination: Widal re- 
action does not show. April 4, sleeps for 
long periods, but awakens brighter and is 
rational, temperature 99.8°, pulse 94, respi- 
ration 18. April 5 to 12, drowsy for shorter 
periods and feels comfortable. April 17, 



drowsy, out on roof six hours, temperature 
99°, pulse 92, respiration 18. April 21, out 
of bed, very listless and dull, temperature 
98.8°, pulse 86, respiration 18. Eye exam- 
ination: Pupils react normally to light, dis- 
tance vision apparently normal, paresis of 
accommodation. April 27, out on roof 
greater part of day, listless and dull. Tem- 
perature 98.4°, pulse 90, respiration 18. 
May 4, 1 918, discharged to home. 

At arrival at home his only complaint was 
of a general weakness and an inability to 
walk more than a few paces without great 
fatigue. June, 191 8, he noticed for the first 
time that objects appeared double to him. 
This condition of diplopia lasted until 
March, 1919. June, 1918, about one week 
following the onset of the diplopia, he began 
to have a slight tremor of the right foot and 
leg. His body strength gradually increased 
and he walked with little or no difficulty. 
October i, 191 8, following the examination 
by the Police Surgeon, he resumed the du- 
ties of a policeman. He got along well ex- 
cept that he became more easily fatigued 
than he did when on duty prior to his illness. 
He rode a bicycle well. In March, 1920, he 
began to have a tremor of the right hand 
and arm, and in April, 1920, a tremor of 
the left foot and leg. The gait became pro- 
gressively more unsteady; it was noticed 
that upon turning quickly, he had great dif- 
ficulty in preventing himself from falling. 
When walking down stairs he was prone to 
go too fast, and in August, 1920, he fell 
heavily down stairs. He became emotionally 
unstable, was more irritable, imjpatient and 
readily cried upon slight provocation. It be- 
canie necessary to cease bicycle riding and in 
August, 1920, he found it necessary to re- 
port on **sick leave" to the Police Surgeon. 
He has not worked since because of a pro- 
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gressive increase in the tremor, a gradual 
increased difficulty in walking, and a feeling 
of systemic weakness. 

October 31, 1920, he was admitted to St. 
Luke's Hospital. He remained in the hos- 
pital two weeks and then was discharged to 
his home. During this period of observation, 
the temperature ranged from 97° to 101°, 
pulse rate 78 to 96, and respiration was nor- 
mal. The blood examination showed red 
blood cells 5,300,000, Hemoglobin 107 per 
cent. White blood cells 11,500, the polynu- 
clears 82 per cent, and lymphocytes 18 per 
cent. Wassermann reaction, negative. The 
spinal fluid examination showed a clear, 
colorless fluid under slightly increased pres- 
sure. Cells, o. Wassermann reaction, nega- 
tive. Colloidal gold mi. 5210.5000. Urin- 
alysis was negative. 

NEUROLOGICAL EXAMINATION 

Facies ironed out, of unemotional type, 
right palpebral fissure less than left, pupils 
normal. There is a left facial weakness, mo- 
tion is possible but decidedly rigid, the right 
arm and leg show a weakness of motor 
power. Abdominals, left greater than right. 
Knee jerks and ankle jerks, right greater 
than left. Chaddock on right is questionably 
positive. No other extensor reflexes. There 
is a coarse oscillatory tremor of the right 
arm and leg and left leg, which ceases on 
intention, a slight rigidity of movements of 
the right side of the body and a lack of co- 
ordinate movements. 

November 13, 1920, discharged from St. 
Luke's Hospital to home. 

The patient was admitted to Vanderbilt 
Clinic, November 29, 1920, with the follow- 
ing complaint: Tremor of head, right arm 
and leg, left leg, and an unsteadiness in 
w^alking, particularly noticed upon changing 
direction or turning about. 

Injuries and Disease. — None except at 
twenty years of age he had gonorrhea, 
which lasted four months. Syphilis denied. 

Habits and General Physiological Status, 
— Very moderate tea and coffee drinker, 
rarely indulging in alcoholic drinks. Smokes 



about 15 cigarettes a day, and at the pres- 
ent time gets great comfort from them be- 
cause of a cessation in his tremor after 
smoking half a cigarette. Sleeps and eats 
well and his wife has noticed that the tremor 
ceases during sleep. Thirst is increased. 
Weight about normal, 180 pounds. No urin- 
ary troubles. Bowels regular. No sexual 
habit since June, 1918. Potency impaired 
since June, 19 18. 

Family History. — Patient has been mar- 
ried six years and wife has never become 
pregnant. Father is dead, cause unknown. 
Mother died at childbirth. He has one 
brother alive and well. 

Voluntary Motor System.— Abnormal 
Attitudes and Deformities. — Stands with a 
slight forward stoop, head and neck held 
stiffly, right arm held in semi-flexed posi- 
tion, right hand assumes the accoucheur po- 
sition, although not constantly so. The pal- 
pebral fissures are unequal, left greater than 
right. There is a lower facial flattening and 
the impression of a stare is given. 

Gait. — Walks slowly w^ith a tendency to 
propulsion, the normal heel-toe gait is im- 
paired, he strikes the floor with the heel and 
ball of foot more nearlv at the same time, 
right arm held semi-flexed, with impaired 
associated movements. Upon walking back- 
ward, there is a tendency to retropulsion. He 
stands on toes normally, but is very un- 
steady when he stands on heels. Walks side- 
ways and runs normally. Fournier's tests are 
positive. 

Coordination. — Patient is right-handed. 
Equilibratory : Stands normally with feet 
together, eyes open. Romberg is absent. 
Stands normally on left foot, but has slight 
unsteadiness when he stands on right foot; 
Non-equilibratory : Finger-to-nose, finger- 
to-finger, each-finger-to-thumb, all these 
tests done with eyes open and closed are 
performed normally, but accompanied with 
a slight tremor in the fingers and hands and 
the right forearm. Pointing and pass-point- 
ing, left and right, are done normally. 
Heel-to-knee, and along shin, toe-to-object 
above recumbent patient, both tests done 
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with eyes open and closed, are performed 
normally, biit accompanied with a slight 
tremor on the right side. Adiadochokinesis, 
absent on left but present on right. No 
dysmetria, right or left. 

Skilled acts. — Speech has a low, mono- 
tonous tone, there is no apraxia or aphasia. 
The handwriting shows a fine tremor. 

Abnormal Involuntary Movements. — 
There is a coarse, slow, rhythmical, non- 
intention tremor, which varies in its ampli- 
tude, but is of regular force. The tremor in- 
volves the head, right arm and leg, and left 
leg, and is decreased by action and volitional 
effort, and increased in repose and emotion. 

Reflexes. — (a) Deep: left upper extrem- 
ity, are active; right upper extremity, are 
very active; lower extremities, suprapatel- 
lar, left and right, very active, patellar, left 
and right, very active, patellar, left and 
right, very active, patello-adductor, left and 
right, absent; tibio-adductor (periosteal) 
left and right, absent; tibio-adductor, right 
to left and left to right, absent; culx)ido- 
digital (dorsal flexion), left and right, ac- 
tive; Achilles, left and right, active; ankle 
clonus, left and right, absent, (b) Superfi- 
cial; ciliospinal, left and right, present; ab- 
dominals, left and right, active; cremas- 
teric, left and right, active; plantar flexion, 
left and right, slight ; Babinski, Chaddock, 
Opi^enheim, Gordon, Schafer, left and right, 
are all absent. 

Muscle Strength. — Unable to rise from 
recumbent position to sitting, and if the 
movement is done slowlv, he is unable to rise 
from sitting position to standing. If a sud- 
den or quick attempt is made to rise from a 
sitting position to standing, the act is per- 
formed normally. Unopposed movements 
are not limited in extent. Opposed move- 
ments of the head, right upper and lowxr 
extremities, and left lower extremity, show 
a degree of strength slightly less than 
normal. 

Mtiscle Status. — The volume and contour 
show no atrophies or hypertrophies. Con- 
sistency is normal, tone, as tested by resist- 
-ance to -passive ^movement and extensibihty 
of joints, shows a hypertonus of the right 



upper and lower extremities, left lower ex- 
tremity and post-cervical group of muscles. 
Irritability and myoidema are absent. 

Abnormal Associated Moz'ements. — ^The 
HoflFman sign and thumb sign of Klippel- 
VVeil, left and right, are doubtfully pres- 
ent. The sign of Grasset-Bychowski is ab- 
sent on the left and right 

General Sensory. — Touch and touch 
acuity, pain (superficial and deep), tem- 
perature (cool and warm), vibrator)^ 
muscle tendon, and stereognosis are normal. 

Cranial Nerves^ Olfactory, — Smell 
(subjective) normal. 

Optic, Oculomotor, Trochlear, Abducens 
Xenrs and Optic Apparatus. — Vision, left 
and right, acuity and fields are normal. 
Fundi are normal. Pupils, left equals right, 
3 mm. in diameter. Shape, the left is irregu- 
lar; the right is circular, position is normal. 
No hippus present. The reaction to light, di- 
rect, left and right, is prompt but not of 
great amplitude; consensual, both right to 
left and left to right, is normal. Reaction to 
convergence, left and right, is normal, and 
there is no Argyll Robertson pupil. Position 
of the eyes is normal and there is no diplo- 
pia. There is no limitation of voluntary 
movement. A nystagmoid movement, lateral 
in direction and of small amplitude, is pres- 
ent to left and right. Palpebral fissures: It 
is a question whether the inequality may not 
be due to a widening of the left or an in- 
creased rigidity causing a narrownng of the 
right. No Dalrymple. von Graefe or Stell- 
wag. No abnormalities of iris, lens, media, 
cornea or conjunctiva. 

Acoustic Nerve and Ear. — (a) Cochlear: 
Hearing, subjective and objective, is normal, 
(b) Vestibular: Caloric, rotary and Hitzig 
tests not made. 

Trigeminal Nerve and Mouth. — Masseter 
muscle of normal strength. Corneal reflex, 
left and right, is normal. Teeth in excellent 
condition. 

Facial Nerve and Face. — T^tfte^ au bjec- 
tive, is normal. The movements of the left 
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upper and lower facial muscles are normal ; 
there is an impaired motion of the right 
lower facial muscles accompanied with a 
slight tremor, and a slower action and les- 
sened wrinkling on the right side of the 
forehead. The labial articulation is normal, 
but the associated movements of the right 
side of the face are impaired. No change in 
the vasomotor or secretorv status. 

Glossopharyngeus and Vagus Nerves. — 
Taste is normal, position of uvula central 
and the movements of the palate during 
phonation are normal. The voice is low and 
and of an unmodulated tone. There is no 
diflRculty in swallowing. 

Spinal Accessory Nerve. — Is normal. 

Hypoglosstis Nerve and Tongue, — The 
tongue is protruded in the midline, and the 
movements in all directions are normal. 

Mental Status. — The patient is intelli- 
gent, with good attention and memory; but 
he is quite emotional, crying easily. There 
are no phobias or compulsions, hallucina- 
tions or delusions. 

Systemic. Tegtimentary. — Hair well- 
distributed over abdomen and extremities, 
the beard is even and fairlv heavv. There 
are no areas of pigmentation and the skin is 
smooth, moist, warm and with no eruptions. 
He perspires freely over the entire body. 
There is no edema. Sergent's line is present. 

Glandular. — Thvroid seems normal in 
size and the tonsils are not hypertrophied. 
No nodes palpable in anterior and posterior 
cervical, axillary, epitrochlear, or inguinal 
regions. 

Cardio-Vascular. — Pulse rate is 80, it is 
regular and easily compressible. Blood pres- 
sure, systolic, 140 mm. and diastolic no 
mm. Heart sounds are regular, but of poor 
quality and force. No murmurs are heard. 

Respiratory, Gastro-Intestifial, and Gen- 
itO'Urinary Systems are negative. 

Laboratory Examination. — December 
I, 1920, Wassermann reaction of the blood, 
negative. 



summary and conclusion 

A young man in good health, suddenly 
became acutely ill. The symptoms of onset 
were fever, great weakness, fatigue and 
lethargy^ In a few days there was rigidity of 
the body, followed by a muttering delirium, 
carphologia and . a loss of the expulsive 
power of the bladder and rectum. The 
Widal reaction did not show. The fever 
gradually lowered and the patient was out of 
bed in about five weeks, but was quite list- 
less and dull. About three months following 
the onset of the illness, a diplopia and a 
tremor of the right foot were first noticed. 
A few months later work was resumed, the 
weight and strength increased, but the ro- 
bust heahh possessed prior to the illness was 
never regained. Eighteen months later a tre- 
mor appeared in the right hand and a few 
weeks later in the left foot. The gait became 
progressively more unsteady and there was 
an increased emotional instabilitv. There 
was an inability to continue work and he 
entered the hospital for observation and 
treatment. The Wassermann reaction of the 
blood and spinal fluid was negative. The 
spinal fluid was under slight pressure, but 
showed no cells. Other blood examinations 
and the urinalysis were negative. The symp- 
toms have progressively increased and upon 
admission to Vanderbilt Clinic, there was 
shown a well-developed Parkinsonian syn- 
drome. The initial symptoms, particularly 
the letharg)' and the rigidity, are interpreted 
as clinical manifestations of an acute inflam- 
matory process with a severe toxemia in- 
volving tlie basal ganglia. The diplopia was 
undoubtedly of midbrain origin. Later the 
appearance of a non-intention tremor in- 
volving the right foot and leg, right hand 
and arm, left foot and leg, accompanied 
with an increased muscle tone of these parts, 
and loss of associated movements of the 
right arm and right side of the face, showed 
further involvement of the basal ganglia, 
and, according to the view of J. Ramsay 
Hunt, these symptoms are due to a destruc- 
tion of the large cells of the globus pallidus 
svstem. The case is undoubtedlv one of 
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acute encephalitis lethargica with an unusu- 
ally long interval before the appearance of 
the paralysis agitans type of sequel. 



DISCUSSION 

Dr. McKexdree asked whether the patient 
had been entirely well during the two years 
after his attack. 

Dr. Blakeslee replied that he had not been 
entirely well, fatiguing much more quickly 
than before his illness. But he had been able 
to ride his bicycle ver>' well. 

Dr. Lehrman asked whether the corneal 
and pharyngeal reflexes were present, and was 
told that they were. 

During the reading of the history of the 
case, the patient had been given a cigarette. 

Dr. McKendree remarked that the tremor 
was absent in the hands while the patient 
smoked, but not in the legs. This might have 
been attributable to the sedative action of the 
cigarette or might suggest a psychic condition. 

Dr. Polon said he was interested in the 
group of symptoms Dr. Blakeslee had men- 
tioned—excessive sweating and Von Graefe. 
From the element of vagotonia he would not 
be surprised if the patient had a verv slow 
pulse. No mention of the pulse rate had been 
made. 

Dr. Polon also emphasized the importance 
of the patient's ability to get up quickly and 
inability to get up slowly and believed this 
should be borne in mind for therapeutic rea- 
sons. One of his patients had been very much 
concerned by the slowness of his movements 
and was greatly relieved when he learned that 
he could do things quickly that were impos- 
sible for him to do slowly. Another case he 
knew of, with paralysis agitans symptoms af- 
ter encephalitis, could not walk, but could run 
so quickly that it was impossible for him to 
stop ; someone had to stop him. 

Dr. Tilney said that there must be some 
explanation of the long gaps between the acute 
state of encephalitis and the development of 



new symptoms. It was more than a recrudes- 
cence, as it appeared to be a development of 
an entirely new clinical picture. He supposed 
it was fair to start with some working h>'XK>- 
thesis as to why this may be the case. One 
jjossibility that suggested itself was that the 
organism becomes walled oflF somewhere in the 
nervous system so that there was an arrest, 
which later breaks out again, and organisms 
being liberated in the circulation, start a new 
focus giving an entirely new picture in the 
disease. 

Another possibility is suggested by the na- 
ture of the infection. We feel that there is 
much evidence to-day, although disputed, that 
the organism gains entrance to the nervous 
system from the nasopharynx. The work of 
Strauss and Loewe points in this direction. If 
this is so, we do not know how long the or- 
ganism may live in the nasopharynx, and liv- 
ing there for some time, it may start a sec- 
ondary invasion. 

This case was particularly interesting to Dr. 
Tilney because of a patient Dr. Riley and he 
have been watching at the Roosevelt Hospital 
for four months. They saw him during his 
lethargy which persisted for a number of 
weeks. Then he seemed to be getting well. He 
had a relapse, however, from which he is just 
beginning to clear. In the latter part of his 
relapse Dr. Strauss found the organism he 
has already described in the nasal washings 
and was able to transmit it to a rabbit, causing 
death due to encephalitis. So that we have 
evidence here of the long persistence of the 
organism in the nasal secretions. 

Dr. Tilney was glad that Dr. Polon had em- 
phasized the difference in the patient's ability 
to rise slowly and to rise quickly. These were 
iinix)rtant things to remember in treating such 
cases which had been neglected up to the pres- 
ent time. 



Dr. Casamajor stated that paralysis agitans 
brings out some interesting points. The retro- 
pulsion in this patient was quite marked. 
Another interesting point was the way he sat 
down on the chair. He came down with a thud, 
striking one shoulder on the edge of the chair. 
How different that was from the wav a tabetic 
flops down! Had a tabetic struck^ the chair 
as this patient did, he would have fallen on the 
floor. The patient resembled cases of man- 
ganese poisoning whose only symptom was 
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their inability to sit down slowly. These par- 
alysis agitans patients often find out for them- 
selves the point brought out by Dr. Polon, 
about their ability to do things quickly. That 
may be a special type of paralysis agitans dif- 
ficuhy, or it may be that the patient has 
learned the fact that he gets along well when 
he goes quickly, or has softieone to pace him, 
but otherwise "runs down." Dr. Tilney de- 



scribed this condition some years ago and 
called it "metadromal progression." 

Dr. Osnato thought that there was evi- 
dence of a recent flare-up in the epidemic of 
encephalitis. For some time he had seen no 
new cases, imtil this week when he had seen 
three. He wondered whether other physicians 
had met with the same experience. 
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Case I. This patient (Case History No. 
35444), a Russian Jewess, twenty-five years 
of age, married, came to the Vanderbilt 
Clinic on December 23, 1920, complaining 
of an involuntary, jerky, movement of the 
left lower extremity, manifesting itself 
when sitting or reclining, and to a less de- 
gree when standing; it disappears in sleep 
and in walking and whenever the affected 
limb is actively engaged, as in a rotar>^ or 
kicking-out motion. It also is absent when 
the body is supported by the left limb alone. 
Apparently the motion causes but little dis- 
ability or discomfort. 

The affection first manifested itself in the 
middle of July, 1920, three months after 
recovery from what the patient calls the 
"sleeping sickness," and two months after 
having given uneventful birth to a normal 
child. 

The onset was gradual. The first symptom 
was a slight adduction twitch of the left 
thigh, occurring regularly every few min- 
utes. As time went on the twitching move- 
ment became more and more frequent, and 
more and more extensive in excursion, 
reaching its greatest intensity by the end of 
October, 1920, about three months after the 
onset, and remaining the same since then. 

The history of the above mentioned 
''sleeping sickness" is as follows: Quite well 
until, about the end of January, 1920, when 
she was gravid in the sixth month, she be- 
came subject to insidiously increasing head- 
ache, fatiguability and somnolence. Her ef- 
forts to fight them off by persisting at work 
were in vain. By the middle of February, 
1920, she took to bed with fever. Her condi- 
tion was then diagnosed as "sleeping sick- 



ness. 
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Within a few days the somnolence be- 
came much more marked ; she slept most of 
the time, and had to be awakened for food 
and drink, w^hich she took without resistance. 



In the inter\'als between the lethargy she 
showed marked confusion; did not recog- 
nize her relatives; hallucinated; saw a child 
thrown from the roof of the house, insisted 
that she had already given birth, and looked 
for the newly-born under the pillows; was 
quite agitated; was kept in bed with diffi- 
culty, attempted bodily harm to her attend- 
ant, tore up her clothes, and fumbled with 
her blankets. Her eyes became staring and 
wild, the speech slurring, indistinct and 
monotonous, and her face drawn over to the 
right. When not in this delirious state she 
would lie in a deep sleep, perspiring pro- 
fusely. 

At first she had to be catheterized, but af- 
ter a few days urination became normal. At 
no time was there urinarv or fecal incon- 
tinence. An unreliable histor>' of diplopia 
and possibly left internal strabismus was ob- 
tained. Fever was present only for a few 
days and was not high at any time. There 
were no signs of threatened abortion. 

After being in this state for about two 
weeks she was lumbar punctured, and within 
twelve hours showed improvement which 
steadily and slowly progressed. First her 
mental condition cleared, then the speech, 
and finally the somnolence and facial asym- 
metry receded. By the middle of April after 
being in bed for about eight weeks, she 
gradually returned to her usual occupation. 
Except for some irritability and diminished 
vivacity, according to her family, there were 
no after effects of the illness. 

On May 11, 1920, about one month after 
recover}^ she gave normal birth to a normal 
child. Puerperium and early months of 
lactation were uneventful. She worked about 
the house, nursed the child, was gaining in 
weight, her sensorium w^as clear, sleep, di- 
gestive and excretory functions were nor- 
mal. There was no evidence of weakness, 
tremor, or any abnormal movement until 
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the middle of July, 1920, when she first 
observed a slight twitch in the left lower 
limb and which eventually became the move- 
ment that constitutes her present complaint. 
The change from a placid disposition to that 
of an explosive kind, plus some immobility 
of the face with an asymmetry of the ocular 
apertures, are symptoms which her family 
believe date from the time of the ''sleeping 
sickness." 

Heredity, development, habits, menstrua- 
tion are negative. She has not menstruated 
since August, 19 19. She is still nursing her 
eight months old infant. Besides the men- 
tioned "sleeping sickness" she had measles 
in childhood. 

A native of Russia, she emigrated to the 
United States nine years ago. She married 
five years ago, and gave birth to two normal 
children who are alive and well at the ages 
of three years and eight months respectively. 
The younger one she carried while she was 
ill with the sleeping sickness. There were no 
miscarriages. 

PHYSICAL EXAMINATION 

Voluntary Motor System. — ^Abnormal 
attitudes and deformities are not observable 
except for slight facial asymmetry (weak- 
ness of left) and some stolidity of facial 
expression. Gait is quite normal in walking 
and running in all its phases, pelvic, thigh, 
leg and foot. No abnormal involuntary 
movement is manifest during the tests. 
Fournier*s tests are negative. Coordination: 
Equilibratory. — Standing with feet together 
eyes open and closed, no Romberg. Non- 
equilibratory. — Finger-to-nose, finger-to-fin- 
ger, toe-to-object, heel-to-knee and dysmet- 
ria tests are negative. There is perhaps a 
slight adiadochokinesis of left hand. Skilled 
acts. — There is no dyspraxia or apraxia. 
The speech appears to be somewhat slurred. 
There is no aphasia. 

Abnormal Involuntary Movements. — 
There is an abnomial involuntary movement 
limited exclusively to the left lower limb, 
which varies somewhat depending upon the 
posture. When sitting, there is an adduction 
of the thigh, followed by an extension of 



the leg, and eversion of the foot followed by 
a dorsal flexion of the toes. The latter is 
suggestive of an athetoid movement. When 
standing there are dorsal flexion of the toes, 
flexion of the knee and thigh, causing trunk 
to bend forward and to the left. When lying 
down there are flexion of thigh raising the 
limb about one inch from bed, flexion of 
knee with visible contraction of quadriceps 
tendon and slight adduction of thigh. Oc- 
casionally there is also dorsal flexion of all 
toes suggestive of athetosis, or only dprsal 
flexion of the big toe. 

The frequency bl this movement is once 
every four seconds. Its duration is one sec- 
ond. Volitional inhibition does not affect the 
interval but somewhat modifies the extent 
•of the movement, and the patient experi- 
ences an uncomfortable feeling. Manipula- 
tion of the limb, stroking or pricking it, 
intensifies the athetoid character of the toe 
movement. 

These rythmic muscular contractions are 
those of synergic groups, causing consider- 
able displacement of the limb. While bearing 
some resemblance to chorea thev are less 
rapid than those ordinarily observed in 
chorea and have no explosive character. 
They are constant, involving always the 
same muscles. This imparts to the move- 
ment a psychic content and suggests a tic. 
The contraction commences in the adduc- 
tors of the thigh, perhaps sartorius, followed 
by an extension of the leg, and finally by the 
foot and toe movement. These movements 
do not appear to occur simultaneously, but 
manifest themselves in the order just men- 
tioned, starting proximally and terminating 
distally. The slowness, labored character 
and sinuosity of the muscle contractions 
plus the di.splacement of the limb caused by 
them, suggestive on the one hand of chorea, 
and on the other of athetosis, would fittingly 
be designated by the term choreo-athetosis. 
There is no tremor. 

All deep and superficial reflexes are quite 
normal or perhaps a little hyperactive, but 
there is no appreciable difference between 
the two sides. There is no ankle clonus, no 
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Babinski, no l6ss of abdominal reflexes, etc. 

Tests of muscle strength, passive and ac- 
tive, reveal no abnormality. The muscle 
status of both sides is equal and normal. The 
left calf equally with the right measures 28 
cm. about its fullest portion. There is no 
rigidity. 

Touch, pain, temperature, vibratory, pres- 
sure and muscle joint tendon sense, as well 
as stereognosis and barognosis, are normal. 

Cranial Nerves. — The olfactory nerve is 
normal. The Optic. — The acuity and fields 
of vision are normal, so are the fundi. 
Pupils are equal, 3 mm. in size, regular in 
shape, central position, react to light directly 
and consensually, normally. The pupillary 
reaction to convergence is sluggish. There is 
no strabismus. On looking to the right and 
upward diplopia is elicited. There is a bilat- 
eral slight enophthalmus. There is a Mobius 
sign on the left side. There is a rapid rhyth- 
mical nystagmoid movement on looking 
to the left. These are not constant and 
probably depend upon a residual weakness 
of the ocular muscles. There is an inequality 
of the palpebral fissures, the right being 
larger. The acoustic nerve and ear reveal 
nothing abnormal, nor does the fifth nerve. 
The left face appears flattened and droop- 
ing. The left ocular aperture is smaller than 
the right. This inequality disappears in ac- 
tive innervation of the face and in emotion. 
There is no change in the taste function. 
The vasomotor and secretory status are 
negative. No abnormalities are noted in the 
ninth and tenth, eleventh and twelfth 
nerves. 

Mental Status. — There is no evidence 
whatsoever of confusion. Her intelligence is 
good corresponding to her educational level. 
Emotion, attention and memory are normal. 

Systemic. — Tegumentary. The only thing 
of note is a diffuse hypotrichosis. There is a 
complete absence of hair in the axillae. 

Glandular. — The thyroid gland is not 
palpable. Cardio-vascular. — The pulse is 
regular, well-sustained, frequency 72, blood- 
pressure is 105/70. The heart is negative. 



Lungs, abdomen, genito-urinary and skel- 
etal systems are negative. 

No laboratory findings were available. 

summary of history 

1. Encephalitis, February to April, 1920, 
with marked psychotic and few paralytic 
symptoms in a six months gravid woman, 
followed by complete recovery. 

2. Apparently normal health for the suc- 
ceeding three months, during which she gave 
normal birth to a normal child, and is still 
nursing it. 

3. Sudden appearance of a choreo-athe- 
totic involuntary movement, without any 
other signs of disturbed function, three 
months after recovery. This movement per- 
sists to date. It causes but little discomfort 
and does not interfere with patient's usual 
course of living, or with her nursing the 
child. 

The outstanding features of the physical 
examination are as follows : 

1. The choreo-athetotic movement of the 
left limb characterized by (a) contraction 
of synergic groups of muscles; (b) regu- 
larity and rhythmicity — ^the frequency being 
about once every four seconds and duration 
one second; (c) slowness, sinuosity and la- 
bored character; (d) the comparative non- 
responsiveness to voluntary inhibition, and 
(e) its complete disappearance when limb 
is engaged in the execution of active motion. 

2. Some residual palsy of the ocular mus- 
cles, manifested by (a) slight limitation of 
pupillary accommodation reaction; (b) di- 
plopia on looking to the right and upward ; 
(c) left mobius; (d) nystagmoid move- 
ments, and (e) right palpebral fissure larger 
than the left. 

3. Some stolidity of facial expression and 
a very slight weakness of left face of super- 
nuclear type. 

4. Absence of pyramidal tract involve- 
ment, 

5. Absence of sensory disturbance. 

6. Absence of lower motor neurone in- 
volvement. No fibrillation, no spinal myo- 
clonus, no atrophy, no weakness. 
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7. Hypotrichosis, hypotension, hypothy- 
roidism. 

DIAGNOSIS 

The history of encephalitis during the 
epidemic, three months before onset of the 
present complaint, the presence of residual 
palsies of ocular muscles, the involuntary 
movements of a choreo-athetotic nature, all 
point to a post-encephalitic condition. 

Because of the stereotypy of the move- 
ment, hysteria suggests itself, but the ab- 
sence of hysterical make-up, hysterical sen- 
sory signs, and the presence of signs of or- 
ganicity permit of an exclusion of a func- 
tional disturbance. 

The lapse of two months between the 
puerperium and the appearance of the move- 
ment speaks strongly against either chorea 
gravidarum or puerperal chorea. 

Localisation. — One is thus dealing with* 
an organic condition which manifests itself 
by positive as well as negative symptoms, 
using these terms as H. Jackson intended 
them to connote. The positive symptom in 
this case is the choreo-athetosis, which may 
be regarded either as an expression of an 
irritative lesion, or as the result of release 
of a center, due to a destructive lesion of a 
higher center. 

On the ground that the involuntary move- 
ment is the result of contraction of syner- 
gic groups of muscles, spinal localization 
may be excluded. Groups of muscles are not 
represented in the cord, or only negligibly 
so. Furthermore, the usual spinal irritation 
phenomenon, such as fibrillation or myo- 
clonus of portions of a muscle or of a single 
muscle is lacking in this case. The lesion is 
evidently located in the cerebrum. 

The cortex is not likely to be the seat of 
the lesion, either as a parenchymatous 
change, or that due to a meningeal irrita- 
tion. Were it so, convulsions Jacksonian or 
generalized, or other cortical focal phe- 
nomena would result. These are lacking in 
this syndrome. The absence of pyramidal 
tract involvement excludes the pre-Rolandic 
area. The intactness of mentality speaks 



against the involvement of the cortical asso- 
ciation pathways. 

The same considerations apply to the 
centrum ovale. The absence of sensory dis- 
turbances point against a thalamic involve- 
ment. There are no cerebellar, medullary or 
pontine signs. 

The mesencephalon offers no likelihood 
of localization. Were its tegmental portion 
involved in the sensory pathways or in the 
nucleus ruber, or in the substantia nigra, 
or in the nuclei of the third and fourth, and 
the mesencephalic root of the fifth nerves, we 
would have sensory disturbances, rigidity, 
tremor, pronounced ocular palsy, and some 
difficulty in mastication. All these are lack- 
ing. The crusta are apparently free, as evi- 
denced by the absent pyramidal signs. 

One is thus limited in localization of the 
movement to the corpus striatum. According 
to Morat, 'The gray masses of the corpus 
striatum contain within themselves associa- 
tions of sensory and motor elements, which 
transmit the impulse in the desired manner, 
so as to secure the performance by the limbs 
of the movements by means of which pro- 
gression is effected; and, it may be added, 
its continuance when once commenced. 
These movements are automatic; or to put 
it differently, involuntary. They are pro- 
duced by the arrival #in the system which is 
adapted to their performance of an impulse 
which initiates theni. They cease when an- 
other impulse arrests the preceding one and 
brings the automatic system back to a state 
of repose; they continue during the interval 
between these two impulsions. The initiation 
or its cessation is alone voluntary, and there- 
fore the impulse which produces it comes 
from the cortex, or must have passed 
through it." In this case the mechanism 
whereby a cessation of an automatic move- 
ment could be brought about is impaired, 
whereas the mechanism concerned in the 
initiation of the automatic movement is in- 
tact. Hence, the patient is capable of a vol- 
untary execution of this motion, but is not 
able to inhibit it. 

The question whether this affliction repre- 
sents a continuance of the original encephal- 
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that I have seen the element has been that of 
extension. I have not as yet seen any real 
flexion; at least, they start with extension, 
they may end up with flexion. 

I read an article by Wilson, who starts off 
with a reference to the work of Sherrington in 
the study of apes. Wilson considers these 
athetoses as a part of a decerebrate picture 
and he thinks that in the main the causation 
of the thing lies in the red nucleus, because 
in these decerebrate apes tonic fits were 
caused by stimulation of the red nucleus. 
Wilson states that there is a definite pattern, 
a definite arrangement of cells in the red nu- 
cleus. Certainly the cortex has a definite pat- 
tern ; it has its cells arranged in different lay- 
ers, so that stimulation of certain parts of the 
cortex causes contractions of a very definite 
group of muscles. The cerebellum, we know, 
has also a pattern. I would not be surprised 
if we were to find a pattern in the lenticular 
and caudate nuclei. Wilson believes that in 
these so-called tonic fits of the decerebrate 
animals the thing is reflex ; the stimulus arises 
first on the outside. It does not travel up the 
posterior column because section of the pos- 
terior column does not stop the tonic fits. 
Wilson believes that the stimulus is carried up 
to the cerebellum first and then to the red 
nucleus. 

I think the interesting thing would be to find 
out where we are going to get the time ele- 
ment. The cortex gives to all sensations a time 
element. I think it is doubtful if the cerebel- 
lum has a real time element. If Gaskell's con- 
cept of the primary function of the basal 
ganglia is correct, we must certainly give to 
the corpus striatum and the basal ganglia a 
time sense. 

Dr. Tilney's work is going to be a great help 
in finding out what this pattern is and whether 
we can compare it to a cortical pattern. I think 
it is only by such work as Dr. Tilney con- 
templates that we can answer that question. 

So far as I know, there has been no litera- 
ture upon the subject based upon real patho- 
logical studies, except this article of Wilson's 



which is ratlier far removed from these par- 
ticular cases. 

Dr. Polox. These two cases and the cases 
reported by Archambault, have all had severe 
psychotic symptoms at the onset. I do not re- 
member one in whom there were not psychotic 
symptoms in the initial onset of the encephal- 

itic process. 

I wonder if a movement which the patient 
can start but cannot stop can be attributed to 
the cortex. The cortex is only capable of ini- 
tiating the movement. The automatic part is 
most likely takep care by the corpus striatum. 
Automatic movements have been described by 
other writers in relation to the corpus 
striatum. 

I should mention that in the recent con- 
tribution of Marie and Levy, they have found 
it very difficult to classify these post-encephal- 
atic movements in term^ of the old termin- 
ology. But I suppose, for want of a better 
name, choreo-athetosis will have to be ac- 
cepted until further elucidation. 

Dr. Osnato. I would like to ask Dr. Polon 
what he tells these patients as far as progno- 
sis is concerned. 

• 

Dr. Polon. The experience of most men is 
that these cases go from bad to worse and that 
the prognosis is decidedly unfavorable. The 
first case I presented has shown no change for 
three months. She has gained considerably in 
weight, but since her nutrition has been Jjuilt 
up there has been not the slightest change in 
the movement. I have given a guarded prog- 
nosis. I have wondered what re-education 
movements would do. It is very likely that the 
cortical impulse which has to do with this 
movement is not completely cut off, and that 
by re-education some improvement might be 
brought about. 

Dr. Osnato. In an article I read recently, 
the author stated that the majority of these 
cases get well and a great many of them are 
greatly improved. 
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This case is presented to the staff for con- 
firmation of my findings, and with the view 
of eliciting a discussion as to the prognosis 
with especial reference to the persistence of 
a symptom-complex that I have been unable 
to find described in the literature, in so far 
.as such literature was available to me. 

Whether or not such a sequence in 
epidemic encephalitis has ever been described 
at all, I do not know ; if it has, its rarity jus- 
tifies my obtruding another article on the 
already overgrown volume of writings on 
this affection. 

When Economo of Vienna coined the 
peculiar term "encephalitis lethargica," he 
did not really describe a new disease picture, 
but his appellation persisted principally on 
account of the war, and the lack of com- 
munication between various medical chan- 
nels and centers. The British had had an 
epidemic of some unusual conditions that 
they had described under various captions, 
such as epidemic botulism, epidemic drowsi- 
ness, epidemic intoxication with lethargy; 
and it seems that Marinesco of Roumania 
came to the Lx)ndon hospitals to study the 
epidemiology of these affections. At this time 
the British themselves began calling their 
cases "encephalitis lethargica." This seems 
strange, not only that there was such ani^ 
mosity in England against the enemy, but 
since the days of Hughlings Jackson the 
British were never prone to accept any too 
quickly terms with Teutonic terminology. 

The disease under different names was 
know^n to the older writers and among more 
modern writers one finds a description, with 
a bibliography by Oppenheim, in Nothnagel's 
Handbuch. Here in New York I find two 
very interesting cases described twenty years 
ago in the Medical Record, and Medical 



\^ezvs, one by Dana and Schlapp, and the 
other by Harlow Brooks and Theodore 
Janeway. In the light of our present day 
knowledge one can see that these cases were 
probably cases of encephalitis lethargica 
although they were not called that in those 
days. Both were carefully autopsied and 
showed what we would find and describe 
to-day. In Brooks' case a nineteen year old 
girl was taken to his service at St. Vincent's 
Hospital unconscious, groaning, with para- 
plegia, double Babinski, drop foot, and re- 
mained in a drowsy state for two weeks and 
died. It was clear that she had some non- 
inflammatory disease of the cerebral cortex 
causing lethargy. The autopsy by Janeway 
showed no gross lesions, and blood cultures 
were negative. Microscopic sections revealed 
that the lymph spaces of the pia arachnoid 
were greatly dilated, and contained serous 
exudate with many lymphocytes. Connective 
tissue cells were numerous, and their nuclei 
showed much evidence of proliferation. 
Blood vessels were moderately congested, 
their walls not thickened, they looked nor- 
mal. Cortical vessels were normal, there 
were slight congestion and perivascular 
lymph spaces almost universally dilated. 
That is about all that one finds in our cases, 
with the exception that Strauss and Loewe 
have recently isolated an organism. 

After Economo drew attention to this con- 
dition, reports began to come in from all 
parts of the world, from Australia, from 
Netter in Paris, Bassoe, Chicago, and here 
in New York clinical studies from Mt. Sinai 
Hospital by Abrahamson and Strauss, and 
from the Presbyterian Hospital by Tilney, 
Rilev and Howe. From all these sources a 
wide range of symptoms can be gathered, as 
wide as the anatomical possibilities, in the 
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brain, medulla, spinal cord, and even endo- 
crine involvement, but primarily in the mid- 
brain. 

It seems to me that besides the classifica- 
tion of the enormous number of clinical 
symptoms, from an anatomical basis, there 
can be made another division according to 
the time and nature of the infection. The 
symptoms thus group themselves into four 
grades or epochs: (i) Those that occur 
mainly, if not entirely in the stage of incip- 
iency; (2) those of active involvement; 
(3) the stage of disease with decline (if 
there has not occurred an exitus lethalis), 
and (4) the stage of sequelae. So that such 
signs as lassitude, diffuse pains, even local 
pain in the head or abdomen with gastro- 
enteric symptoms, respiratory infection, na- 
sal, and lachrvmal infections, may consti- 
tute the stage of incipiency, wherein the 
patient may or may not be drowsy. In fact 
many cases, such as the one I am going to 
present, suffer from insomnia. In this stage 
the diagnosis often cannot be made. It can be 
suspected however, especially in view of an 
epidemic. The second stage, however, is a 
reality, the patient is no longer ambulatory, 
and his apathy or mental indifference is al- 
ready attracting attention of his attendants. 
Gradually cranial nerve weakness if not par- 
alyses makes its appearance. There is now 
no doubt as to the diagnosis. In the third 
stage there is a gradual recession of all the 
main symptoms, some in part, some alto- 
gether, so that diplopia, usually very distress- 
ing in the incipient stage, now generally dis- 
appears. If the patient dies, it is usually at 
this period of the disease; if not, he passes 
into a fourth stage, wherein he is out of 
danger of death from exhaustion or compli- 
cations, is apparently well, and now begin- 
ning to show new signs, in the nature of 
se(|uelae. 

Signs that might have been very mildly 
apparent, or usually not present at all, now 
make their appearance, and the peculiar part 
of it is that these symptoms that are last to 
appear are most apt to stay longest, possibly 
permanently. T refer to such movements as 



paralysis agitans, or athetoid-like contrac- 
tions that appear at this time. The reason I 
have dwelt upon this in a rather lengthy pre- 
liminary is that my case shows signs of 
vagus nerve affection, and that the change 
in rate and character of the respiration came 
on in this fourth stage of the disease, and if 
not permanent (which it threatens to be) 
will last for a goodly length of time. 

This boy is eight years old, the second of 
two children, the other l^eing well. The 
mother had given birth to four full term 
children that looked normal, but that could 
not be gotten to life. The story was that tlie 
doctors could not start respiration. I saw the 
last one myself five years ago, the infant 
lived about eighteen hours, had persistent 
cyanosis, unless slapped, or immersed in 
cold and warm water, alternatingly. I did a 
postmortem and found nothing abnormal 
anywhere until I reached the kidneys. These 
were tremendously enlarged, nearly the size 
of my fists, and sections made by Dr. Corn- 
wall showed that they were the seat of con- 
genitally acquired large cysts. I mention this 
because it gave the first clue to the cause of 
the stillbirths and the respiratory difficulty, 
and also because the obstetrical history of 
the mother points so strongly to syphilis. 
That there is no syphilis I know, for several 
Wassermanns, on the fetus, mother and 
father of this boy were negative. The boy 
has no clinical signs. that are suspicious of 
syphilis. This lad was always well, developed 
normally, has good habits, and is very bright, 
in and out of school. About nine weeks ago, 
during the influenza epidemic, he had some 
mild headache, and general malaise, and it is 
said he had an elevation of temperature. He 
remained at home from school but one day, 
although he says he did not feel well even 
when he returned to school. About one week 
later, he was out sleighriding one afternoon, 
and went down hill on a sled lying on his 
al)domen. Suddenly, as he approached the 
center of the road, an automobile made its 
ap])earancc, and the boy was picked up from 
under its front wheel. He was not hurt, but 
dreadfully frightened. He came home, trenv 
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bled and cried constantly for hours, ahd was 
too scared to take food. He went to bed, but 
did not sleep, and in the morning refused to 
go to school, a very unusual situation for this 
lad. There seemed to have been effected a 
change in his mentality, he was stupid, and 
responded to commands very superficially. 
Although he showed no signs that were sus- 
picious of his having delusions or hallucina- 
tions, he was evidently not normal. He 
would go to the sink, turn on the faucet, with 
the purpose of getting some water, he would 
stand there, or turn around and go slowly to 
bed, forgetting to turn off the faucet. He 
would stare into space, and it was with dif- 
ficulty that his family could get him to re- 
spond to questions. On being coaxed or 
threatened he would say, "I am too tired, 
please don't bother me, that is the best that 
I can do, I feel exhausted." 

The family, and the family physician took 
the condition to be one of hysteria, and 
traced the cause of the boy's ^symptoms to 
his fright, when he ran into the automobile. 
After several days, I was called and found 
the boy in bed, spine completely flexed, 
hands on his head, whining. There was ap- 
parently very severe pain to palpation in the 
ligamentum nuchae region. This was general, 
but more severe on the right side. There was 
no retraction of the head. It was at once ap- 
parent to me that the history as given was 
misleading, and next to worthless. The only 
clue that I got came from the boy himself, 
who told me that he had had diplopia on six 
or seven occasions, after that day of so- 
called influenza. He said the diplopia began 
in the morning, during school hours, and 
that it usually wore itself off at about noon 
or early afternoon. I began to look for early 
signs of encephalitis lethargica, but there 
were not any. But he showed from the next 
day on, for, about a week, constant and pro- 
gressive cranial nerve involvement. The first 
was a mild left facial. This was interesting in 
that it was a "thalamic facial" as Dr. Casa- 
major, who saw him with me, called it. The 
middle distribution was the most affected. 
The patient showed no difference between 



both sides of his face when he was told to 
smile. But when he smiled without being 
fully conscious of the act, his left face stood 
out in true palsy. He had involvement of his 
third,, fourth, sixth, ninth and eleventh 
nerves to a mild degree, all on the left side. 

He passed into what I have called the 
third stage of his disease, in the second week 
of his illness, and his symptoms all cleared 
up. His diplopia and torticollis gradually left 
him. He had had a mild elevation of temper- 
ature, to ioi° ; this came down to 99j4°, to 
1 00° by rectum, and hovered near the nor- 
mal, but very slightly above, for many 
weeks. His respirations were about 20 per 
minute, his pulse about 90. He was appar- 
ently well, mentality normal. He showed, 
however, a very mild form of ataxia in his 
left upper and lower extremities. It was 
just a little more than a suspicion of ataxia. 
It was now that he passed into what I have 
called the fourth stage of the disease. Here 
was a boy all well developing something new, 
possibly permanent symptoms, at a stage of 
the disease when it was safe to say that he 
was over his illness. His cranial nerve condi- 
tions cleared up, drowsiness left, pulse, tem- 
perature, respiration became normal, appe- 
tite was good and it was with diffidence that 
his family kept him in bed. Then his ataxia 
gradually began to increase, and with it came 
rigidity of the neck, and a rather fixed head, 
so that he looked typically Parkinsonian. It 
was noticed that his respirations were rather 
rapid, and I was sent for. I found him 
breathing very deeply and rapidly, the rate 
was about 45 per minute. At first thought I 
looked for pneumonia. His chest was free of 
any rales or pathological signs, his tempera- 
ture was normal, or elevated only half a de- 
gree. His pulse -was loo-iio. Examination 
of his blood and urine was entirely negative. 
For seven weeks his respiration has been 
rapid. You can see as he sits here now how 
rapid it is; it is to-day a little better, being 
about 38 per minute. But I have seen him at 
all hours during the past seven weeks and it 
is usually 45 per minute. During the past two 
weeks it has become somewhat irregular, and 
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there is a catch to his breathing somewhat 
like Cheyne-Stokes. His breathing is decid- 
edly worse during sleep ; it is a little faster, 
and more jerky. Graphically represented I 
would say that his respirations are dichrotic, 
and with two wavy jerks in inspiration. His 
larynx and pharynx are normal to laryngo- 
scopic examination, yet they are the seat of 
roapy mucous accumulations in the morning. 
The depth of his breathing and the rate are 
slightly amenable to re-education, and I 
think that his nurse may succeed in improv- 
ing his respiration to some extent if she per- 
sists in her efforts at breathing exercises with 
the lad. 

From repeated negative examinations of 
the chest, blood, urine, and the absence of 
temperature, one has a right to suspect that 
the disturbance of respiration, going on for 
seven weeks, is central, or neuritic.in origin, 
and that it is probably nuclear. Whether uni- 



lateral, or bilateral, I am unable to say. What 
will become of his rapid breathing? Will it 
very gradually decrease in rate, or is life 
compatible with this new system ? What will 
be the effect on his metabolism ? Personally 
I confess that I have never heard of a per- 
sistent tachyrespiria. And are we to look for- 
ward to any changes in the way of compen- 
sations? One thing seems certain, that but 
for the fact that he has a little hyperhidrosis, 
it doesn't seem to cause him any fatigue. If 
anything he has gained in weight, and 
strength. 
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The patient, T. S., History No. 29931, 
twenty-eight years of age, Austrian by 
birth, residing in the United States sixteen 
years, is at present engaged as a terra cotta 
worker. He came to the Vanderbilt Clinic, 
Neurological Department, October 15, 1920, 
complaining of nervousness, weakness, in- 
somnia, stiffness and tremor. These symp- 
toms have been marked for the past four 
months. The onset of his illness has been 
very gradual and has extended over a period 
of approximately seven years. 

Sixteen years ago the patient came to the 
United States and secured employment in 
Pennsylvania as a miner, at which occupa- 
tion he worked for six years. He then did a 
laborer's work on a railroad for six months. 
Following this he became a terra cotta 
worker, continuing at this for six and a half 
years. At some time during this period he 
noticed that his right hand trembled when 
he signed his name, and that his writing had 
changed. This trouble, however, did not in- 
terfere with his work. Between 1916 and 
1 918, for a- year and a half, he worked in a 
copper factory where shells were manufac- 
tured. From March, 191 9, until two months 
ago he worked at terra cotta again. 

Seven months ago, he began to suffer with 
severe headaches and burning sensations in 
his head, varying in position from the top of 
the head to the sides, back of the head ahd 
neck. The severity of the pain was such as 
to prevent sleep during the greater part of 
the night. A tremor then delevoped in the 
right hand and gradually involved the right 
leg. According to the patient this tremor is 
present while he is at rest as well as in 
motion. A general rigidity and weakness was 
next noticed. The stiffness was limited not 



alone to the extremities but also involved 
the face. With the increase of rigidity and 
tremor, the headaches ceased and the in- 
somnia gradually disappeared. His weakness 
is such that he easily becomes fatigueci on 
walking and prefers to lie down. He has 
also noted that his speech is slower and 
changed and that the tone of his voice is 
lower. In one and a half years his weight 
has increased from 143 to 168 pounds. 

Past History. — Measles, pneumonia, ma- 
laria ( ?). Venereal diseases denied. 

Habits. — Negative. 

Family History. — Mother died at forty- 
six years from cardiac disease. Father living 
and well. No similar illness in family. 

Marital History. — One child three years 
old, living and well. No miscarriages. 

PHYSICAL EXAMINATION 

Voluntary Motor System. — Abnor- 
mal Attitudes and Deformities. — Masklike 
features, sits very rigid, hands at sides. 

Gait. — On toes, on heels, on a line, back- 
wards, sidewise, running, all normal. Gait 
slow but steady with arms slightly flexed. 

Associated movement of trunk, normal. 
Associated movement of right arm and hand 
gone. Associated movement of head, normal. 

Coordination. — Right-handed individual. 
Equilibratory: Standing with feet together, 
eyes open and closed, normal. Non-equilibra- 
tory: Finger-to-nose, eyes open and closed, 
normal except for tremor. Finger-to-finger, 
normal except for tremor. Toes-to-object- 
above, recumbent position, eyes open and 
closed, left and right, normal except for tre- 
mor. Heel-to-knee and along shin, eyes open 
and closed, left and right, normal except for 
tremor. 
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Adiadochokinesis absent. Handwriting 
displays tremor. Speech, slow, tone lower. 
Test phrase, **Third riding artillan- brigade," 
fair. 

Abnormal Involuntary Movements. 
— Coarse, medium tremor of hands, right 
greater than left, intensified by motion, ab- 
sent when at rest. Tremor in lower extremi- 
ties, right greater than left. All movements 
slow. Coarse rigid tremor of lips when 
tongue is protruded. Fine rapid tremor of 
tongue. 

Reflexes : 

DEEP 

Left Right 

Biceps 2 2 

Triceps I I 

Patellar 2 2 

Achilles 2 2 

Ankle ck)nus .... o o 
Right reflexes apparently not so easily 
elicited. 

SUPERFICIAL 

Right Uft 

Supraumbilical .... 2 2 

Suprapubic 2 2 

Upper lateral abdominal 2 2 

Lower lateral abdominal 2 2 

Cremasteric 2 2 

Babinski o o 

Muscle Strength. — All motions of flexion, 
extension, abduction, adduction, supination 
and pronation, opposed and unopposed, are 
normal except that on passive movement of 
abduction of lower extremities, more on 
coarse tremor is present. 

Muscle Status. — Normal except for gen- 
eral slight rigidity of extremities, more on 
right side, least on left upper. Slight cog- 
wheel release on right at times, especially 
on lower right. 

Abnormal Associated Movements. — None 
present. 

G?:neral Sensory. — Touch, acuity, lo- 
calization, discrimination, normal. 

Pain, superficial, apparently felt rather 
more keenly on the right than on left lower 
extremity. 

m 

Muscle tendon of extremities, normal. 
Stereognosis, normal. Barognosis, normal. 



Cr AXIAL Nerves. — Optic: Fundi normal, 
pupils equal, medium size, round, centrally 
placed, react to light and accommodation, 
no hippus, no nystagmus. 

The 3rd, 4th, 5th and 6th cranial nerves, 
normal ; 7th cranial nerve, very difficult and 
usually impossible voluntarily to wrinkle 
forehead. Tremor of lips when showing 
tongue. Limited smile and laugh. 

Associated movements of face, eyes and 
head, limited; 8th, 9th, loth, nth cranial 
nerves, normal; 12th cranial nerve, normal 
except for fine tremor of tongue. Tongue 
coated. Movements of tongue normal. 

Mental Status. — Intelligence, emo- 
tions, attention, memory, normal. ' 

Systemic. — Except for enlarged tonsils 
and palpable anterior cervical, axillary and 
inguinal nodes, and pyorrhea, the physical 
examination is negative. Pulse 72, regular, 
rhythmical and of good quality. Blood pres- 
sure: systolic, 130 mm. Hg., diastolic, 80 
mm. Hg. Temperature 98°. 

Laboratory Findings. — Wassemiann: 
negative. Urine*, negative including exam- 
ination for lead. Blood smear for basophilic 
stipplings*. negative. 

COMMENT 

This case is interesting because of the de- 
lay in the final diagnosis and also because 
the type complex so overshadowed the orig- 
inal disease. From the point of view of 
prognosis the differential diagnosis is, need- 
less to sav, very vital. 

When the patient presented himself at the 
Vanderbilt Clinic, some of us felt, tenta- 
tively, that the case was obviously one of 
paralysis agitans. However, before arriving 
at our final diagnosis, the other possibilities 
were considered, and as not infrequently 
happens, one of the remote possibilities be- 
came the true diagnosis. 

The possibilities considered in this case 
were, first, paralysis agitans, second, metal- 
lic encephalitis, third, epidemic encephalitis 
of the paralysis agitans type. 
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In considering paralysis agitans, we must 
place the inception of the disease seven years 
ago, when the patient first noted a change in 
his writing. Assuming this to he true, then 
we should expect many of the typical signs 
of the disease to be present, namely propul- 
sion, retropulsion, pill-rolling and rest tre- 
mor. The masklike a[)pearance, rigidity, 
weakness, cogwheel jerk as felt in the right 
elbow and the loss of associated bodv move- 
ments would indicate a paralysis agitans type 
of disease and not a true Parkinson's. 

The possibility of a metallic encephalitis 
is rather remote as but little lead is used in 
the glazing of the clay of terra cotta. Lead 
encephalitis is accompanied by arterioscle- 
rosis, and as pointed out by Casamajor the 
encephalitis is only secondary to the arterio- 
sclerosis. Lead causes the arteriosclerosis 
and the latter the cerebral degeneration. As 
no evidence of arteriosclerosis was present, 
we can dismiss this consideration. 

An illness, acute in onset, with severe con- 



stant headache and insomnia occurring dur- 
ing the encephalitis epidemic and having 
residual paralysis agitans symptoms, speaks 
strongly for an infectious disease. It is not 
inconceivable that the patient passed through 
a very mild form of epidemic encephalitis 
of the paralysis agitans type which did not 
confine him to bed. 

The fact that the headaches and insomnia 
improved as the rigidity and tremor became 
accentuated may be interpreted on the 
theory that it was not because of the dis- 
appearance of the headaches and insomnia 
that the rigidity and tremor became marked, 
but rather because of the accentuation of 
the tremor and rigidity that the headaches 
and insomnia disappeared from the atten- 
tion of the patient. 

In carefully studying the evidence at 
hand we are inclined to believe that epidemic 
encephalitis is the correct diagnosis. Time, 
and improvement of the condition, will 
either prove or disprove our contention. 



A CASE OF HEMI'DYSTONIA* 

Dystonia Musculorum Deformans 
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The subject of (lysti>nia nuisculoruni de- 
formans has been so thoroughly covered 
since Ziehen, Oppenheini, Flautau and Ster- 
ling and subse(|uent authors in classical de- 
scriptions enriched organic neurology with 
this distinct clinical entity, that extended in- 
troduction of this phase of the subject seems 
superfluous. The original observation of 
Ziehen, who regarded the affection as a neu- 
rosis, was disproved by later writers who 
considered the disease as a fundamental, or- 
ganic affection of the central nervous system. 
This has been amply proved by Thomalla 
w^ho in autopsy material from one of his 
cases found degenerative changes in the 
globus pallidus portion of the lenticular nu- 
cleus. The presentation of this case as a hemi- 
dystonic type of affection is purely arbitrary, 
as eventually a bilateral involvement will 
occur evidence of which is already manifest. 
The contrast between this case and the one 
presented before the conference several 
wrecks ago (in which the entire bodily muscu- 
lature w-as convulsed in a relentless dys- 
tonia) is so striking that for the present at 
least it seems permissible to characterize it 
as a hemi-dystonia in view of its sharp limi- 
tations to one half of the body. It is quite 
obvious that there are defects in such char- 
acterization l)oth from the viewpoint of an 
overcrowded neurologic nomenclature and 
the difficulty in maintaining one's thesis that 
the affection as viewed clinically is strictly 
unilateral. 

The Cask. — The boy is a native of Rus- 
sia, of Hebrew parentage and is fourteen 
years of age. He came to this country seven 
years ago and was perfectly well uj) to within 
four years. Then he noticed that his left leg 
commenced to turn in and this was followed, 



several montlis later, by a twisting aiul turn- 
ing of the head and left ui)per extremity. 
l»e fore the head and arm became involved 
however, he visited a clinic where a cast was 
applied to his foot. This was removed at the 
end of three months and a flexion contrac- 
ture of the large toe was found. (Operative 
procedures were ])romptly undertaken to re- 
lieve this condition, which in view of suhse- 
(juent developments were manifestly a fail- 
ure. His previous history, prior to the devel- 
opment of his affection, is without incident. 
There is no historv of any acute illness or 
trauma. He attended school regularly for 
three years and then discontinued on ac- 
count of his difficulty in getting about. His 
work at school was satisfactory to his 
teachers. 

Family History. — Tlie boy's parents are 
dead, one dying of jMieuinonia and the other 
of acute infection of the leg. A sister, aged 
seventeen, is living and presents no neuro- 
logical abnormalities. 

VoLi'XTARv Motor System. Abnormal 
Attitudes and ncfonniti'cs. — The patient's 
head is drawn toward the left shoulder, the 
contraction being so severe at times that 
quite frecjuently the head rests on the 
shoulder joint. The left hand at the w^rist is 
held in a state of flexion contracture in 
which the fingers i)artially share. At times 
the forearm is held completely extended, 
then, again, there is a marked flexion at the 
elbow suggestive of a hemiplegic deformity, 
the alternate contractions and decontractions 
determining the variability in the normal 
postures. Tn the lower extremity there is a 
marked flexor spasm of all the toes and the 
pes ca\us suggests the ultimate "semi-lunar" 
foot. 



* Presenlfd at a clinical conference Tune 17, 1920, from the Hospital for Deformities and Joint Diseases. 

Service of Dr. IT. \V. Frauenthal. 
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Cast- of He 

Cail. — This is quite bizarre. The head is 
held in extreme flexion to the left, the left 
upper extremity in tonic extension. With 
each forward step there is sinndtaneons, 
forcible extension of the left leg and a vii)- 



VVhen the patient is lying or sitting down 
there are moderate movements of the head 
and choreo-athetotic movements of the left 
upper extremity. This abnormal muscle ac- 
tivity reaches its maxinmni when the patient 
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lent lateral (lexion of the trunk. The move- 
ments are decidedly stereotyped and do not 
materially interfere with the phases of pro- 
gression. The pelvis, in a rather mild degree, 
shares in the dystonic phcTiomena. 

Apraxia. — The performance of purpose- 
ful movements is somewhat interfered with 
in view of the disturbance occasioned hy the 
muscle unrest. They are performed, how- 
ever, in a tolerably satisfactory manner 
without assistance. 

Abnormal InvoUtiilary Movoueiits. — 
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is slanding up or walking, lender these con- 
ditions the muscles bec()me vii>iently active, 
going through all the phases of tonus dis- 
turbance and assuming characteristic clown- 
ish bizarre contortions and attitudes. This 
curious muscle K'havior may rightlv be called 
a hcmi-dystonia in view of its sharp limita- 
tions to the entire left side. 

Coordination. — Alt coordinative acts are 
performed with very little dilliculty. At times 
their siuonlh performance is somewhat 
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marred by the involuntarj- muscle activity. 
Init in the main there are no gri)>s distuHi- 
ances noted. 

Reflexes. — The sujferficial reflexes are 
easily ehcited and the resp<jnf*s are pronipt 
and e((ual. The deep refle.\e>, however, pre- 
sent a problem which in view fii the hyi>er- 
tonicity cannot be overcome. Numerous ef- 
forts made to eUcit them on the affected 
upper and lower extremities are without 
success. One gains the impression, however, 
that if the hypertonus could be temporarily 
fjvercome reflex activity would readiK' mani- 
fest itself. The deep reflexes in the right 
upj>er e.xtremity are elicited after consid- 
erable patience and effort. The right lower 
extremity readily resiKjnds to tendon .stimuli. 
Pathological reflexes are not obtained. 

Muscle Strength. — There is apparently no 
impairment noted in all tyi>es of muscular 
effort. All types of voluntary- muscle activity 
are performed in a prompt and vigorous 
manner. 

Abnormal Associated Movements. — There 
are no demonstrable, abnormal associated 
movements. 

Muscle Status. — There are no hypertro- 
phies or atrophies present. Hyperlonicity is 
present in the left upper and lower extrem- 
ity. The right upper extremity is moderately 
resistant to passive movements but this hy- 
pertonus is not as marked as in the above 
mentioned extremities. The electrical reac- 
tions show no variation from the normal. 

Nerve Status. — There are no demon- 
strable abnormalities noted in the peripheral 
neural apparatus. 

Sensory Examination-. — This shows 
perfect acuity in localization and discrimina- 
tion in all types of sensory reactions. 

Cranial Nerves. — The cranial nerves 
were carefully investigated and found func- 
tionally intact. 

r,ATK)RATORV P^XAMINATJO.V. All labora- 



intelligent, c<Kif»erate5 readily in the exam- 
ination and ap|>arently shows no emotional 
or psych'>tic di^turljances. He displays no 
anxiety i>r distress and views his condition 



tory tests have yielded 
results. 
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TAi. Status. — The patient is bright. 



with considerable equanimity. Mention is 
particularly made of this mental placidity, as 
it seems to l)e a marked trait in the cases ol)- 
served in spite of the ceaseless motor agita- 
tion. The mental attitude appears to be one of 
resigned tolerance toward an inescapable 
condition. Obviously the age of the patients 
and their freedom from the perplexities of 
life must determine, in a large measure, their 
attitude toward the affection. 



Case of Hemi-Dystonia 
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CONCLUSIONS 



An analysis of the syndrome presented by 
this patient reveals a history of onset at an 
early age, with the characteristic abnormal 



years may elapse, however, before an inva- 
sion of the opposite side occurs as pointed 
out by Hunt. The uniform mode of onset and 
the limitation of the abnormality to one side 
for an indefinite period may serve as a ready 
method of differentiation from other af- 
fections that have choreo-athetotic manifest- 
ations. To enter into a freer discussion of the 
various affections that are characterized by 
these bizarre and curious movements is not 
the purpose of these notes. Suffice to say 
that Thomalla has attempted to group all 
degenerative affections with choreiform and 
athetotic movements into the more com|>re- 
hensive designations of dystonia lenticularis. 
Inasmuch as the localization and pathology 
of affection with dystonic phenomena, ac- 
cording to recent investigators, seem to dif- 
fer but little, one cannot but feel that this 
designation bears considerable merit. At any 
rate it will tend to clarify the confusion 
created by the various types of abnormal in- 
voluntary muscle movements and give them 
a common localization and patliology. 
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muscle behavior limited to the lower extrem- 
ity. In a study of the cases reported in the 
literature and those personally o!)served, this 
was the invariable mode of onset. In no case 
was the upper extremity first affected. Curi- 
ously enough most of the cases were sub- 
jected to orthopedic measures in the begin- 
ning, and the case here presented did not 
escape the application of a cast and sul>se- 
quent operative procedures. Obviously these 
measures proved to l>e valueless. The inia- 
sion of the trunk, arm and head followed 
soon after and apparently has 1)een limited to 
these areas for the past three years. The in- 
vasion of the other side seems inmiinent in 
view of the perceptible athetotic movements 
present in the right upper extremity. Man>- 
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While it might Ije doubted that psychiatric 
difficulties are increasing in the present day, 
vet it is conceded that thev have increased in 
number in the past two hundred years. As 
far back as history records there have always 
been neurotics. Probably thev existed, in 
small numbers at least, before the dawn of 
history, for in all races civilization was fairly 
well advanced before the development of 
■written speech. The cause of the neuroses has 
been a matter of interest to medical writers 
since Hippocrates, but only within the last 
quarter of a century has the importance of 
the psychogenic factor been universally rec- 
ognized. 

The neurosis to-day is looked upon as one 
method of solution of the personal problems 
which beset the individual Hving in a civil- 
ized community. He becomes neurotic be- 
cause he is at the .same time an individualistic 
and a socialized animal. The development of 
such a condition has been a slow and gradual 
one and a part of the general development of 
the human species. It must not be understood 
by this that man has developed into a con- 
trasting, individualistic and socialized being 
as the result of his evolution. He has alwavs 
been such; but the social and physical fea- 
tures of his problems have been so pressing 
that the individual problem could not become 
the more prominent. Only w^hen these other 
problems had been solved in a manner more 
or less satisfactory did the individual prob- 
lem appear as most urgent for solution. The 



individual problem has always existed, and 
many of the social problem solutions have 
been reached in an attemj)t to attain the pre- 
eminence of the self. 

The principal problem of life is living, and 
to this may be added a second biological ne- 
cessity — propagation, which is a habit of 
protoplasm. The earliest multicellular forms 
succeed in this struggle with their environ- 
ment by two means: profligate propagation 
in the hope that a few may survive, and the 
development of protective structures. The 
former method may have been satisfactory to 
the s])ecies, but only the latter could satisfy 
the individual. Protective structures arose 
from the ectoderm, first in the form of shells 
and later in the development of the nervous 
system. The latter has proven itself by far 
the most efficient method. The development 
of special sense organs and the distance re- 
ceptors for smell, hearing and sight gave the 
animal a better knowledge of his environ- 
ment and allowed him to learn how^ to cope 
w^th it. Incidentally, it made life more worth 
living. Many forms persisted in struggling 
w^ith this better-known environment with the 
aid of ectodermal defense structures — shells, 
hide, hoofs, teeth, claws, and horns. In 
others, the mesozoic reptiles, this end was 
attempted by the acquiring of enormous size. 
This method of nature was tried and found 
wanting. Man, says Langdon Brown, has at- 
tained his position at the head of the phylo- 
genetic series simply because he has neyer 
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allowed himself to he led away from the de- 
velopment of the nervous system. 

Here we see the first prohlem of life — 
the stru^^le with the physical environment. 
More means than I have indicated have been 
attempted by species to solve this problem; 
and while many forms found that life be- 
came possible by such means, yet the means 
themselves necessarily restricted the individ- 
ual and made further progress extremely 
difficult. Lon^ before tlie advent of man, 
even before the vertebrates, a solution had 
been found by certain insects in the swarm, 
which has its counterpart in the vertebrates 
— the herd. While the herd solves, more or 
less efficiently, the problem of physical en- 
vironment, it does it at the ex])ense of the 
individualistic tendencies. In the swarmin][^ 
insects, the ant and the bee, the individual is 
entirely submerged in the welfare of the 
herd, even to the extent of completely losing 
sex. Such complete denial of individualism is 
not demanded of the vertebrate herd ani- 
mals, vet the herd restricts the individual for 
its own welfare. In the herd, according to 
Trotter, selection by survival of the fittest is 
transferred from the individual to the grouf). 
The individual survives not because of his 
own fitness, but due to the fitness of the 
group to which he belongs. While this is of 
distinct advantage to the individual, still it 
imposes herd rules on him which are inimical 
to individual development. 

When man appeared on earth the herd 
idea was already well developed for him, for 
it had been the habit of his ancestors for 
centuries. Thus the problem of the struggle 
with the physical environment had been 
solved. With his more highly developed 
nervous system and superior intelligence, the 
urge of the individualistic tendencies became 
greater, and with further development and 
the increase in the size of the herd he came 
face to face with the second great problem of 
his evolution — the struggle with the bio- 
chemical environment, i.e., nutrition. \\'hen 
the herd animal is dependent on the hunt 
and on browsing for its food, the size of the 
herd is restricted by the amount of food 
available. The available food mav be in- 



creased by increasing the strength and skill 
in hunting animals and by increasing the 
speed in herbivorous animals, thereby in- 
creasing their feeding range. Rut this ulti- 
mately has its limitations, and in any event 
it forces the animal to spend too much of his 
time and energy in the simple pursuit of food 
to allow for individual development. Man 
must have found some better means than 
these to solve this difficulty or he could not 
have progressed further. The means he 
found were husbandry and agriculture, the 
care of domesticated animals and the grow- 
ing of vegetable food. By such means the 
limits of the size of the herd were raised 
without interfering with the individual prog- 
ress of the members. Some groups remained 
nomads with their strong fleet-footed cattle, 
while others, finding fertile valleys where 
crops were easily produced, settled down to 
an easier farming life which allowed for 
other activities besides simple protection 
from death from enemies or starvation. This 
was notably true in Mesopotamia, the cradle 
of civilization. 

\Mien man was no longer obliged to spend 
all his time in pursuit of food he began to 
utilize his spare time in individual develop- 
ment. His societies — for such we can now 
call the herd — increased rapidly in number. 
These numbers increased the security of the 
group from outside enemies and made agri- 
culture easier. Probably the first attempt at 
individualism was in the formation of the 
family and the idea of private property. The 
first private property consisted of stone tools 
and instruments. These favorite bits of stone 
belonged to the individual and frequently 
were I)uried with him. They are to be found 
in j)rimitive graves to-day. The family was 
part of the property, first of the mother and 
later of the father. Such a system allowed of 
considerable individual development, and as 
the development progressed inequalities of 
station arose in the grou]). Such inequalities 
hindered the individual development of the 
younger, the less favored and the less for- 
tunate. Thus man found himself wnth a new 
problem to meet: the problem of the struggle 
with his fellow man; the struggle for 
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equality of social position and advantages; 
the struggle for the right to develop individ- 
ually which continues to-day. 

Time does not permit me to enter into the 
struggle in the family, between father and 
sons, which has played such an important 
part in the development of the human per- 
sonality and character. One can but outline 
the main attempts at solution of this strug- 
gle. It is the record of history, the attempt 
of individuals and groups to develop indi- 
vidual superiority and resulting ease of liv- 
ing at the expense of others; the attempts 
of these others to develop their own individ- 
ualities by the overthrow of their oppressors. 
Physical might marked the first of these at- 
tempts. Strong tribes conquered tlie more 
civilized weak tribes and forced them into 
slavery. Thereafter the strong ruled in ease, 
with the slaves doing the hard work, and the 
conquerors absorbed the civilization of the 
conquered only in their turn to be conquered 
by still stronger races. During this time com- 
munities were increasing in number and 
cities arose where life was safer and more 
luxurious and possibilities for individual de- 
velopment were greater. More and more in- 
dividual interests clashed among the rulers 
and among the slaves and something l)esides 
physical might was necessary to solve this 
problem of man's struggle with his fellows 
and allow individual development further to 
progress. Hence, rules for the game of living 
arose, rules which we call laws. With the 
advent of laws, an enforcing agency became 
necessary and this agency was government. 
It seems that the human mind cannot start 
anything new without first going backward 
to something it knew before — a precedent. 
So the earliest form of government was 
modeled on the earlv familv under control of 
the father or strongest man, who became the 
chief or king. The king in history has had a 
varied career, sometimes ascending in favor, 
sometimes being replaced by autocracies or 
democracies. Even to-day the human mind 
clings closely to the idea of the father-king. 
Rome passed from a democracy to an autoc- 
racy and then to an empire under the 
Caesars. As Wells points out. this "Caesar 



idea" has persisted and the war of 1914- 
1918 deposed four Caesars, the Kaisers of 
Germany and Austria, the Czars of Russia 
and Bulgaria. 

During all this time the social struggle, the 
struggle of man with his fellows, continued. 
Governments as evolved did not completel}' 
solve it; nor is it solved to-day. There is not 
enough opportunity in the world to satisfy 
the selfish. It is still believed that one man 
can rise only at the expense of others. Those 
at the top must find some means to meet the 
individualistic and class pressure from below. 
Cruelties sufficed for a time — that old resort 
to physical might. These gave place, event- 
ually, to compensations for the lower classes 
and oppressed individuals. The greatest. of 
these compensations was religion. 

Religion, and especially Christianity, has 
ever been a solace for the oppressed. Chris- 
tianity in Rome was considered a ''good re- 
ligion for slaves." Loyalty to the (iod-King 
was another solace, a virtue which was its 
own reward; and out of this has grown 
patriotism. 

England was responsible for the next 
great advance in government, representative 
government. At the end of the eighteenth 
century, popular government came to the 
fore principally through the revolutions in 
America and France. P>y this means special 
privilege was to be wiped out and each mem- 
ber of the state given the right to develop 
his individuality equally. The preamble to 
the Declaration of Independence contains 
this old fallacy: ''Wc hold these truths to be 
self-evident, that all men arc created e(|ual. 
that they are endowed by their Creator 
with certain inalienable Rights, that among 
these are Life. Liberty and the pursuit of 
Happiness." This was not a new idea. It is 
only what man has been struggling for since 
the first formation of societies. To attain this 
goal man continues to make all kinds of ex- 
periments in government. -No scheme is too 
absurd to be tried provided only that this aim 
is to be kept in view. The present experiment 
in Russia is but one of the more radical of 
these experiments. 

Whether or not man will ever attain this 
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end, it is nevertheless fairlv evident that he 
has come verv close to it in the modern 
civilized state under the reimhlican form of 
government. He is still experimenting with 
laws in the attempt to solve every ill of so- 
ciety, till we are cursed with too many laws. 
Laws change many things but do not change 
the nature of man. Lender present conditions 
he is comparatively safe and comfortable and 
is given ample opportunities to develop his 
individuality. Now that man is free to take 
up the problem of his individualistic develop- 
ment, he finds himself face to face with a 
new problem the importance of which he is 
just beginning to realize. This is the last of 
the great pr()i)lems of man — the problem of 
man's struggle with himself. 

We must set out with the proposition diat 
man started with a nervous svstem and cs- 
pecially a cerebral cortex probably very much 
like what we have to-day. Stable civilization 
probably began about lo.ocx:) years ago. That 
is probably the date when man first ap- 
proached the problem of his struggle with his 
fellow man, a problem for which he has only 
recently found a fairly satisfactory solution. 
Counting three generations to a century we 
find but a little over four hundred genera- 
tions have elapsed since the beginning of 
civilization. One mav well wonder whether 
such a number is sufficient to alter materially 
the nature of man. Intelligence has enor- 
mously increased, due to the printing press 
and literature, and it is likely that what 
change has occurred in man's mentality has 
been almost exclusivelv in the intellectual 
field. 

Alan's emotions are still primitive and his 
intellect is still in great measure under the 
emotional sway. Certain inhibitions have 
been learned, or rather have been forced on 
man bv his social environment; but this so- 
called control is a very superficial thing. It 
is this development and elaboration of the 
unconscious that has made social progress 
possible. One might say that it was the dis- 
covery of the possibility of using the uncon- 
scious as a repository for purely selfish in- 
dividualistic desires that made man a civil- 
ized social animal. The denial of the exist- 



ence of the unconscious made further ad- 
vancement possible. 

It is this denial of the unconscious that 
has forced on man the struggle with him- 
self. The glorification of the conscious as the 
only part of the mind resulted in man's tak- 
ing a more elevated view of himself, and 
with the repressions and resulting" sublima- 
tions, social progress went on l)y great leaps 
and bounds. Man tried to make this, his 
world, a better place to live in. with great 
success. The enormous social betterment <>f 
the past century and still more the mastery 
over nature and the elements, of the arts and 
science, has made for us a much more com- 
fortable place. 

Rut the human mind has not kept [)ace 
with this social and political advancement. 
The intellect has overstepped itself. The rest 
of the mentality has not caught up. Hence, 
we note a constant tendency to regress. 
When struggles become great, when new and 
difficult situations are to be met, the tend- 
ency to slip back is seen, the return to a 
lower level for solution, the search for a 
precedent. Such regressions are seen in large 
and small groups and in individuals. The late 
war was a regression for almost the entire 
world. Hardly less universal was the post- 
war revival of spiritualism and the Ouija 
craze. The New York papers of December 
20, 1920, contained the story of an old 
woman in Pennsylvania v^ho appealed to the 
police for protection against her neighbors 
who claimed she was a witch. They had* ac- 
cused her of being the cause of the death oi 
their pigs, cows and horses. The Salem witch 
craze in 1645-92 w-as clearly a regression, 
and Potts speaks of more modern witch 
crazes. The mind in Pennsylvania in 1920 
can be very little different from that in 
Salem of 250 years ago. 

Regressions in individuals are still more 
common. This is the psychoneurosis which 
is increasing in our society. Freud has shown 
how accurately the symptomatology of many 
neuroses corresponds to the beliefs and fears 
of primitive man Among the psychoses 
these regressions both to the infancy of the 
individual and the infancy of the race have 
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given us a large literature. That personal 
difficulties can be settled by mental slip-backs 
to primitive modes of thinking is what gives 
us our problem to-day. 

So to-day we are entering into a third 
stage of man's development — the stage of 
man's struggle with himself. An age long, he 
has been engaged in his struggle with his 
fellow man, and now the solution is within 
reach. He has reached this solution by a re- 
markable intellectual development in the con- 
scious field, leaving his emotions and the un- 
conscious in a state of pristine savagery. 
These parts of the mentality have now to 
grow up to the other before further prog- 



ress and happiness are possible. The question 
is: Can man do this? Now that he has gotten 
the plaything he has cried for for ages — "the 
right to Life, Liberty and the pursuit of 
Happiness" — has he the mentalitv to play 
with it ? 
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INTRODUCTION 

Althougli there is comparatively little 
positive knowledge about the substantia 
nigra quite a great deal of literature has 
been accumulated on the subject and not a 
little research has been undertaken both as 
to its structure and function. X^icq d' Azyr 
was the first man to describe the substantia 
nigra imder the name of "k)cus niger," then 
came Soemmering, whose name it bears, and 
finally Meynert called attention to its gan- 
glionic character. Because of its striking ap- 
pearance even to the naked eye and because 
of its pigmented nature a numl)er of observ- 
ers have studied the substantia nigra with 
a view of determining its fiber connections, 
its cell structure and its physi()k)gical func- 
tion. Most of the work on the cells has been 
done by the Italian school, particularly by 
Mingazzini, Mirto and Amaldi.'A great deal 
of the work on the fiber connections was 
carried out by German investigators, . more 
especially Meynert, Economo, Obersteiner, 
Monakow, Kolliker, Werdnig and a number 
of others. The physiology has been investi- 
gated by the Russian school in Bechterew*s 
laboratory by Jiirman, W'itkowski and 
Muratow. More recently Julius Piauer has 
undertaken (|uite an extensive comparative 
anatomical study of the substantia nigra in 
man and the primates, the prosimians, 
chiroptera, carnivora, pinnipedia, insectiv- 
ora, rodentia, proboscidia, ungulata, natan- 
tia, edentata and marsupialia. Bauer also 
studied the pigment in the cells of the su)> 
stantia nigra and extensively reviewed the 
literature. (Many of the ([notations in this 
article are based on Bauer's work, as also 



on those of Bechterew, Obersteiner, Mona- 
kow, etc.) 

At first unaware that so much excellent 
work had been done on the substantia nigra 
the writer was tempted (really through the 
inspiration of Dr. Tilney) to take up the 
study of the curious midbrain structure. The 
work consisted of microscopic study and 
drawings made of the substantia nigra from 
enlarged projections of the epidiascope. 
Serial sections (\\ eigert stain) were studied 
from about the middle of the pons, through 
the peduncles, hypothalamic region and up 
to the thalamus. While the actual cell struc- 
ture could not, of course, be studied, the cell 
grouping, etc., could be microscopically in- 
vestigated. The series consisted of a human 
(a case of Wilson's disease), a gorilla, a 
chimpanzee (troglodytes niger), an orang- 
outang (simia satyrus), a gibbon (hylobates 
hoolock), a South American monkey (niy- 
cetes seniculus), a baboon (cynocephalus), 
the macacus rhesus, a prosimian-lemur — and 
the hapale jacchus. In all of these the sub- 
stantia nigra was found to l)e neither dis- 
crete nor sharply delimited and the whole 
gray structure merged into numerous other 
gray structures from which ordinary de- 
scription is wont strictly to differentiate it. 
The sul)stantia seems to be continuous, cau- 
dad with the ixmtine nuclei, tegmentally 
with the gray reticular substance, laterally 
with the geniculate body and cephalad with 
the hyi)othalamic region. While numerous 
fibers seem t(j enter the sul)stantia nigra 
from adjacent structures and others seem 
to emerge from it to them (a number of 
bundles of fibers arc seen to traverse it), 
one cannot follow out with any degree of 



♦Based on Professor Tilney's colli'ciion of serial sections in the lalioratorv of the Department of 
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definiteness the various connections. Obvi- 
ously more definite information could be de- 
rived from a study with methods of degen- 
eration, but the few facts which have been 
gleaned justify the assumption that the 
substantia nigra is a somewhat ill-defined 
structure which stands in connection with 
and is but a diflferentiated part of the reticu- 
lar gray substance. 

THE PIGMENT 

Although the substantia nigra exists in all 
the mammals it is pigmented only in man. 
The dark brown pigment is found in the 
cells, one third to one half of whose bodies 
are filled by it (Obersteiner). The pigment 
appears only after the third year of life, but 
most of the cells are still unpigmented at 
that age. Between five and six years the pig- 
mented cells predominate and at about 
eighteen the pigment deposit has attained its 
maximum (Pilcz); after that it remains 
constant. The pigment deposit gives no fat 
or iron reaction (Obersteiner). The histo- 
chemical reactions point to its being a 
melanin similar to that found in the retina 
and skin, and probably is the result of the 
splitting of albumin by proteolytic ferments 
(Bauer). 

There are other pigmented structures in 
the central nervous system, such as the sub- 
stantia ferruginea (locus coeruleus), but 
there the cells differ in that they are rounded 
and vesicular in appearance. A substantia 
ferruginea superior is mentioned in the nu- 
clei of the cerebellum (the superior median 
nucleus, nucleus tecti or fastigii). A third 
pigmented structure, the substantia ferru- 
ginea ventralis, is said to exist ventrally to 
the posterior longitudinal bundle at about 
the crossing of the fillet. This consists of 
scattered, dark pigmented ganglionary cells 
partly dispersed in the crossing of the fillet 
(Obersteiner). In animals, in contrast with 
the substantia nigra, the cells of the substan- 
tia ferruginea are pigmented throughout. 

THE CELLS 

Some of the cells of the substantia nigra 
have been been described as spindle shaped 



and others as pyramidal. Mingazzini, who 
studied the cells in mammals and the human 
fetus, states they are pyramidal, the base 
facing the pes pedunculi and the apex point- 
ing toward the tegmentum. There are sev.- 
eral groups of cells, of which the ventral are 
atypical. As many (^f the axis cylinders of 
the cells enter the pes the substantia nigra 
has been likened to a cortical ganglion such 
as the caudate, etc. Amaldi differed with 
Mingazzini in that he foimd similar cells in 
the subthalamic region, the pons and 
tegmentum. 

Mirto is of the ()pinion that all the axis 
cylinders go toward the tegmentum and that 
the cells are not like the cortical pyramidal 
cells. Obersteiner thinks that one can dis- 
tinctly recognize the pyramidal form of 
some of the cells; which accords with the 
observation of the writer. Mirto believes 
diat the substantia nigra is formed by wan- 
dering embryonal cells, which have de- 
scended caudally from the globus pallidus 
through the internal cai)sule, and that re- 
mains of such wandering cells are to be 
found in the capsule of adults. The same 
writer also believes that the motor gray ex- 
tends from tlic claustrum through the cor- 
pus Luysi, the substantia nigra, perhaps the 
red nucleus, to the pontine gray. Forel does 
not think that the substantia nigra belongs 
to the caudate and lenticular group but to 
the formations known as the substantia 
ferruginea. 

Various observers (Bechterew, Jiirman, 
Obersteiner) think that the axis cylinders 
travel both tegmentally and ventrally. Golgi 
is of the opinion that they enter the reticular 
substance between the two lemnisci, some 
of the axis cylinders dividing to go up and 
down, others going to the posterior com- 
missure where they cannot be followed any 
further. Some are said to cross. Bauer 
thinks that the cells of the substantia nigra 
are similar to those in the corpus striatum 
with this difference, that there is greater 
abundance of glia in the former. In his opin- 
ion the substantia nigra more nearly resem- 
bles the anterior horns. 

The latter author describes vari«)us 
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groups oi cells in the human substantia 
nigra: a lateral group which is surrounded 
dor.sally by filnrrs which go to the tegmentum 
(fibrae efferentes tecti of Marburg). Scmie 
of these fibers, Bauer thinks, are the fibrae 
subthalamicae and others just fibrae effer- 
entes substantiae nigrae. A still more lateral 
group is situated near the periphery and sul>- 
secjuently is l)ordered by the internal genic- 
ulate tK)dy. There is an intermediate group, 
a median gnnip, and, finally, a paramedian 
which is situated in the fossa interpeduncu- 
laris under the crossing of Forel. The last 
group of cells because of their pigmented ap- 
pearance belong to the substantia nigra and 
not to the ganglion interpeduncularis. 

In some of the simians the cell groups are 
similar to those in man, in others the para- 
median group is lacking and in still others 
the lateral group is poorly developed. In 
many animals the cells spread into the teg- 
mentum and can be seen in the red nucleus, 
lemniscus and substantia reticularis. In some 
of the rodentia the substantia nigra is kidney 
shaped, with the hilus facing dorsally. In 
the proboscidia the substantia nigra is split 
up into ganglia and is not homogeneous. 

FIBER CONXFXTIOXS 

Both Meynert and Obersteiner have de- 
scribed a region of fine, reticulated, braided 
bundles of fibers between the substantia 
nigra and the pes pedunculi, which are called 
the peduncle of the substantia nigra or the 
stratum intermediimi dorsale. The fibers 
stand in relation with the cells of the sub- 
stantia nigra. Most authors agree that fibers 
from the pes pedunculi enter the substantia 
nigra .ind axis cylinders from the cells of the 
substantia enter the pes. This has been uni- 
versallv observed in all the sections studied 
by the writer. Rechterew, Witkowski, Kam 
and Maheim showed connections of the 
substantia nigra with the caudate nudei^s by 
means of secondary atrophy and degenera- 
tion. Wernicke believes that lenticular fibers 
enter the substantia nigra. In some instances 
the writer has observed whole bundles of 



fibers fn»m the cortico-spinal and cortico- 
pontine regi<»ns entering the substantia, par- 
ticularly laterally. OI)ersteiner speaks of 
fibers from the putamen entering the sub- 
stantia nigra. The stratum intennedium is 
said to connect the caudate and the sub- 
stantia. 

According to Muratow, as shown by sec- 
ondary degeneraticm and atrophy following 
the removal of the motor cortical area, the 
latter sends fillers to the substantia nigra. 
\'on Monakow deduces from pathological 
studies and from experimental removal of 
the frontal cortices in new-born animals that 
the substantia nigra has connections with 
the third frontal convolutions, the insula and 
oi)erculum. Rossolimo found both micro- 
scopic and macroscopic degeneration of the 
substantia nigra following embolic softening 
of the frontal, temporal and central convo- 
lutions. Maheim observed degeneration of 
fibers and cells and disap])earance of pig- 
ment, mostly laterally, in the substantia 
nigra, due to a primary focus of degenera- 
tion in the region supplied by the arteria 
fossae sylvii. In case of cystic degeneration 
involving the posterior i)art of the thalamus, 
the tegmentum and the internal capsule, the 
sul)stantia nigra showed degeneration in the 
(niter third. Rechterew found degeneration 
in the middle third as the result of a focus 
in the anterior part of the internal capsule. 
From studies on degenerations Dejerine 
concluded that the central convolution sends 
fibers to the substantia nigra, some of them 
ending in it while others continue caudally 
in the fillet and further down unite with the 
pyramids. In a case of Widmer, in a long- 
standing circumscribed affection of the oper- 
culum, third frontal, the first temporal con- 
volution and the putamen, the substantia 
nigra was secondarily degenerated. 

Obersteiner believes that the substantia 
nigra has connection with the spinal cord. 
Rechterew believes the substantia has con- 
nections with the fillet and pes caudad, the 
former having centripetal and the latter 
centrifugal fibers. In a case which showed 
degeneration of the substantia nigra Werd- 
nig found besides degeneration in the 
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peduncle also ascending and descending de- 
generation in the lemniscus. Kolliker de- 
scribed fibers which entered the median lem- 
niscus and others which penetrated it only 
to be lost in the tegmentum. Tschermak, 
Jiirman and Bechterew think that there is 
no doubt about the connections between the 
substantia and the posterior white columns 
of the cord by means of fibers from the 
nuclei gracilis and cuneatus and the median 
fillet. Kolliker speaks of fiber connections 
between the internal geniculate ganglion and 
the substantia nigra. From the writer's own 
observation there seems to be no doul)t of 
this. Indeed in many sections of most of the 
series, in man and the simians, one could not 
distinguish between or delimit the sul)stantia 
and the geniculate. Bechterew speaks of con- 
nections between the lateral part of the sub- 
stantia and the superior corpora (juadrigem- 
ina. and Marburg mentions those fibers as 
running together in the tectospinal tract and 
in the median lemniscus to end in the sub- 
stantia nigra. 

PHYSIOLOGICAL INVESTIGATIONS 

Economo extirpated a very minute part 
of the frontal convolution, just anteriorly 
and below the leg area, a part which on 
stimulation resulted in movements of chew- 
ing and sv^-allowing, and he found degenera- 
tion in the internal capsule, in the pes, in the 
field of the cranial nerve fibers, in the 
stratum intermedium and in the fibers which 
entered the middle portion of the substantia 
nigra. The operculum has centers for chew- 
ing and swallowing, and the speech center 
in the third frontal convolution has to do 
with respiration. Trapesnikow caused cir- 
cumscribed destruction of the swallowing 
center in the dog and degeneration resulted 
in the pes peduncli, fillet and sul)stantia 
nigra. Experiments of Jiirman showed that 
destruction of the breathing center in the 
frontal lobe caused degeneration in the me- 
sial part of the substantia nigra, while de- 
struction of the sv^allowing center led to de- 
generation of the lateral part. Economo 



maintains that there is a center in the sul> 
stantia which aids in the chewing movements 
and those dealing with the intake of food 
On extirpation of those parts of the cortex, 
which subsequently revealed degeneration in 
the substatia nigra, there resulted interfer- 
ence with the ability to swallow, but as the 
animals with the ablated cortices regained 
control after a shorter or longer period, 
Economo concluded that the center in the 
substantia nigra is independent of cortical 
control. Brissaud thought that the substantia 
nigra had something to do with Parkinson's 
disease, as he found a solitary tubercle in it 
in a patient who died from paralysis agitans. 

By means of specially constructed elec- 
trodes Jiirman stimulated directly the lateral 
portion of the substantia nigra and repeated 
swallowing movements resulted; fewer 
movements followed stimulation of the cen- 
tral portion and fewest that of the mesial. 
Besides the swallowing movements there 
also occurred contractions of the anterior 
neck muscles, the orbicularis oris and the 
palatal muscles. Stimulation of the lateral 
portion tended to check respiration, mainly 
in expiration, w^iile stimulation of the me- 
sial portion stimulated respiration. In two 
animals in whom he succeeded in producing 
isolated destruction of the substantia nigra 
(the animals lived two and three days re- 
spectively) no motor or sensory disturb- 
ances were noticed. 

Epidemic encephalitis possibly furnished 
clinical evidence of the function of the 
substantia nigra. One occasionally encoun- 
tered peculiar champing movements dur- 
ing the course of disease in patients who 
showed syrnptoms of midbrain involvement, 
which may be interpreted as the result of an 
irritative lesion in the substantia nigra. 
Manv of the movements which have been 
observed were distinctly of the chewing and 
swallowing type, although most frequently 
one saw an up and down, champing move- 
ment. The epidemic of encephalitis may, 
therefore, be said to have thrown some light 
on the function of the midbrain, the site 
which was so frequently attacked by the 
virus. 
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DISCL'SSIUX 

From a study of tlie serial sections of the 
substantia nigra in man, in seven simians 
and two other animals and from a review of 
the comparative anatomical studies of leaner 
it ai)pears that the structure is about the 
same in all mammals, although it is best de- 
veloped in the human. It is not at all well 
defined and microscopically one cannot de- 
limit it from the tegmentum, internal geni- 
culate, the pontine nuclei or the hypothala- 
mic region. In some of the animals it either 
goes down to a lower level or reaches a 
higher one than in others. According to 
Bauer it contains four groups of cells. In 
some of the apes the intermediate group ex- 
tends into the lemniscus and tegmentum. In 
man (as well as in the cebus and orang) 
there is a paramedian group. 

Like other gray matter die sul)stantia 
nigra is densely interlaced witli white fil>ers 
and traversed by numerous bundles of 
fibers. Numerous fibers enter it from the pes 
pedunculi, from the tegmentum, internal 
geniculate body and other adjoining struc- 
tures, and it probably sends fii)ers to all these 
structures, although it is frequently diflicult 
to point out the direction of the fibers. The 
fibers which lose themselves in the central 
gray are called fibrae efferentes ; more ceph- 
alad, there are the fibrae efferentes tecti of 
Marburg or the fibrae sul)thalamicae sub- 
stantiae nigrae. Fibers of the pedunculus 
corporis mammillaris traverse the substantia 
nigra mesially. 

The sul)stantia nigra is found in all mam- 
mals but is said not t(^ exist in lower verte- 
brates. According to Ziehen it is poorly de- 
fined in the monotremes. No studies of it 
have been made in birds. The avian nucleus 
entopeduncularis described by Edinger is 
said to be the homologue of the substantia 
nigra in mammals. Bauer believes that tlie 
substantia nigra was originally an undiffer- 
entiated structure and that its cells have de- 
veloi)ed from the central grav, from which 
thcv moved ventrallv: hence the reason why 
some of the cells are found in the Icnir.iscr.s 



and reticular substance. This is contrarv^ to 
Mirto's view that the substantia developed 
from the lenticular nucleus. As the cell^ 
were differentiated from the tegmental gray 
they moved toward the pes fibers with which 
the substantia nigra stands in intimate con- 
nection. Further, according to Bauer, with 
the development of the basal ganglia and 
cortex, the substantia nigra received con- 
nections from them. It stands as interme- 
diary, tcjgether with other tegmental struc- 
tures with which it has connections, for the 
purpose of coordination. 

*'Just as the numerous cells grouped 
throughout the brain-stem and conceived by 
lulinger as the nucleus motorius tegmenti 
are under the influence of the cerebellum so 
the cells of the substantia nigra are for the 
purpose of coordination under the influence 
of the cortex. The cells carry impulses from 
cerebral centers, from the cortex or corpus 
striatum, directly or through association 
cells of the tegmentum, to various efferent 
cell complexes. The coordination of chew- 
ing and swallowing is only one of the nu- 
merous associational and coordinative func- 
tions of the substantia nigra." 
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Patient, Mrs. A. R., aged thirty-nine, 
seamstress. 

Chief Complaint. — Numl)ness of the left 
leg for two years; numlmess of the right 
foot for three months. 

Family History. — The father and mother 
are dead; the father died at fifty-two of 
acute intestinal ohstruction, the mother at 
sixty, of cancer of the liver. The patient has 
five brothers and three sisters all living and 
well. There is no history of tuberculosis, 
rheumatism or gout. The grandfather died 
of heart disease. There has been no Rright*s 
disease, diabetes or obesitv in the familv. 

Personal History. — She has been married 
twelve vears. Her husband is healthv. She 
has not lived with her husband for the past 
year. She has never been pregnant. She gets 
little exercise but her habits of eating and 
sleeping are good. She takes one or two cups 
of coflfee a day, no tea. alcohol, drugs or 
medicines. The patient is a seamstress work- 
ing in her own home. The best weight was 
218 pounds three years ago, the average 
weight is 203 pounds, as is also the present 
weight. 

Previous Health and Illnesses. — Patient 
was always healthy and robust. She does not 
remember any childhood illnesses excei)t 
frequent attacks of tonsillitis, and has had 
no illnesses up to the present time. Six years 
ago both ovaries were removed for cysts. 

Head. — No headaches. Kyesight good, 
the patient wears glasses. She has colds in 
the head frequently; no epistaxis. Ears have 
always been normal — no discharge or tin- 
nitus. Teeth have always been in good con- 
dition. 

Present Illness. — Two years ago she com- 
menced to have a sensation of numbness in 
the third and fourth toes of the left foot. 



This gradually spread to the ankle and knee. 
A few weeks later she noticed that the knee 
was getting stiflf and that she would stumble 
when getting on and ofif street cars. The 
ankle began to turn outward and this made 
walking more difiicult and increased the 
tendency to fall. About a year ago for a pe- 
riod of two weeks, when she was perfectly 
(juiet at night, the whole limb would sud- 
denly be drawn up, but would be relaxed 
again in the course of a few seconds. This 
was only when she was lying down, but 
never when asleep. At this time she had 
severe pain in the back of the left buttock. 
This was dull and boring in character and 
pretty constantly present for a period of a 
few weeks. It was most marked at night. 

One }'ear ago she commenced to have 
trouble with micturition. At first she noted 
that there was considerable delay in starting 
urination. At times she was unable to void 
though the bladder felt distended. This has 
continued to the present. Xow at times, 
when voiding, the urine will stop suddenly 
for a few seconds and then flow again 
freely. When it ceases suddenly in this way 
there is a sensation of **jerking*' on the in- 
ner side of the left calf. There has never 
been any incontinence. Her bowel control is 
normal unless she has taken a cathartic and 
the movements are loose. 

At present the numbness has extended 
nearly to the hip and the whole leg is stiff, 
necessitating walking with a stick. A few 
months ago the numbness cc^mmenced in the 
right foot and has gradually spread to the 
right knee. 

PHYSICAL EXAMIXATIOX, XOV. K), 1 92O 

General Appearanee. — A well developed, 
slightly obese, healthy looking, middle-aged 
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woman lying comfortaWy in Iwd. Her color 
is good, her skin free from rashes or erup- 
tions. The hair is normal in amount and dis- 
tribution. Mentally she is bright and does 



trudes in the midline and is free from any 
tremor. The gums and teeth are in go«xi con- 
dition, though there has been considerable 
dental rejiair with many fillings and a few 



not appear to be of neurotic type. There is 
no speech defect. A\ 'eight is 196 pounds. 

Head. — Is well formed; there is no mas- 
toid or sinus tenderness. 

Eyes. — The ocular movements are nor- 
mal. Conjunctivae and scleras show no ab- 
normality. Error of refraction is corrected 
hy glasses. 

Xose ami Ears appear normal; no dis- 
charge. 

Mouth. — The nuicous membranes are 
lal. The tongue is not coated; it pro- 



extractions. The tonsils are enlarged ami 
crvptic but not inflamed. The pharvnx is 
no'rmal. 

\'eck. — No abnormal masses or pulsa- 
ti<in.s. The thyroid is not enlarged. The neck 
is not stiff. 

Thorax. — It is well developed. The res- 
piratory movements are equal on both sides 
with good expansion. The breasts are well 
de\eIopcd and contain no abnormal masses. 

Heart. — The apical impulse is not visible 
or palpable; and there is no enlargement to 
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right or left. Tlie sounds arc of normal 
<[uality. There are no miirinurs or other ad- 
ventitious sounds. The pulses are equal, 
regular, low tension, and the vessels soft. 



abnormal masses, and no signs of fluid. 
Pelvic Examinatioit. — Vaginal: no tender- 
ness, cervix small, points forward. Xo 
masses. Rectal: negative. 



Blood pressure — systolic 1^5, diastolic 88. 

Lungs. — Percussion is normal through- 
out; expansion at bases is good. The breath 
and voice sounds are normal. There are no 
rales. 

Abdomen is flat, soft and slightly pendu- 
lous. Relow the umbilicus in the midline 
there is an operative scar four inches in 
length, the wound is firmly healed. The liver 
edge is palpable on deep inspiration. The 
spleen and kidneys are not felt. There are no 



-NHUROLOGIC.AL EX.AMIN ATION NOV. 20, ig20 

General Appearance. — Patient is a rather 
obese, normally developed woman who does 
not appear acutely ill or in discomfort. 
There is no bony deformity noted. On stand- 
ing there is a tendency of the left foot to 
become everted, and on lying in l>ed with 
the feet relaxed, the foot constantly assumes 
a partially everted position. 

Gait. — On walking forward the left foot 
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seems stiff and spastic. It lias a tendency to 
l)ec()nie everted and the toes to turn inward, 
the heel on this side is not lifted high from 
the floor. She complains that on walking a 
short distance she becomes (juite fatigued. 

Coordination. — E(|uilibratory: Standing 
with the feet together, with the eyes open, 
there is moderate swaying. This is much 
more marked when the eyes are closed. She 
is unable to stand on either foot alone with 
the eyes either open or closed. 

Xon-ecjuilibratory. The finger-to-nose test 
and pointing and past-pointing in both hori- 
zontal and vertical planes with each arm, arc 
performed with precision. The heel-to-knee 
test is carried out fairly accurately with the 
right leg, though there is some wavering and 
imprecision. She is unable to flex the left 
thigh and leg sufficiently to place the heel on 
the right knee. 

Diadochokinesis: Rapid pronation, supin- 
ation, flexion and extension of the forearms 
and arms are normally performed. She is 
able to flex and extend the right leg with 
fair rai)idity, but is unable to carry out this 
movement in the left leg, mainly because of 
the increased spasticity. 

Skilled Acts. — \'oice and speech are nor- 
mal and handwriting is unafifected. 

Reflexes: 

HEF.p Ri(/Jit Left 

Jaw 2 2 

Pectoral 2 2 

Biceps 3 2 

Triceps 2 2 

Radial 2 2 

L'lnar • • 2 2 

Supra-pat el lar 2 .^ 

Patellar j ^ 

Achilles J 2 

SrrKKFIClAL 

.^npra-iimliilical T^esent Present 

Siiprapultic Present Present 

Upper and lower lateral 

alidominal Present Present 

Plantar flexion Absent Absent 

P»abinski Present Present 

( haddock \bsent I^resenl 

Oppenheim \bsent Absent 

(iordon \bsent Al)sent 

Schafer Xbsent Absent 



o = Absent; l = SHght ; 2 =-- Active; 3 ^ Verv' 
active; 4 — With transient clonus; 5 = with per- 
manent clonus. 

. \hnor\ual Involuntary Movements. — 
Xone noted. 

Muscle Strength. — There is evident dim- 
inution in all the movements of the left 
thigh, calf and foot. Otherwise the muscle 
strength seems to be normal. 

Muscle Status. — Normal. 

Abnormal Associated Movements. — Xot 
tested. 

Xerve Status. — No observation. 

General Sensory. — Touch: Perception 
of cotton is diminished over both legs but is 
absent only on the soles of the feet and in a 
small area about two inches in diameter over 
the anterior portion of the left ankle. There 
is no sharp dividing line between the ab- 
normal and normal sensation, but sensibility 
starts to be diminished on the left side about 
the middle of the thigh, and on the right side 
below the knee. 

Discrimination between sharp and dull i^ 
normal. 

Pain sense is diminished over the same 
areas, but is nowhere absent. Pain on deep 
])ressure is possibly less marked in the right 
leg than in the left. 

There are distinct points of tenderness 
over the spines of the second and third lum- 
bar vertebrae, especially over the third. 

Two-point Recognition. — There is con- 
siderable disturbance in the recognition of 
two points over both legs. This is more 
marked on the left side than on the right. On 
the outer side of the left calf the points must 
1)e separated 22 cm. before they are per- 
ceived as two. On the corresponding portion 
of the right calf they must be separated \2 
cm. Over the left thigh the distance is ?^^2 
to 12 cm. ; over the right thigh. 7 to 8 cm.: 
while over the abdomen the distance is 3 to 
7 cm. 

Temperature. — It is difficult to outline the 
diminution in temperature sense, but it 
seems to be more marked on the right side. 
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There is a band about the right ankle three 
inches in diameter, and an area on the outer 
side of the right calf where heat and cold 
are not recognized at all. The sensitivity is 
diminished over the entire right leg below 
the knee. On the left side there is some 
diminution of discrimination over the entire 
leg between the ankle and knee, but it is no- 
where absent. Posteriorly there is some loss 



Fig. 3. Compass Test. Disiance 

points must l« separated to lie recoKiiizcd as two. 

of discrimination on each side over the mid- 
dle of the thigh as high as the buttock. 

Vibratory. — The vibrations of a tuning 
fork are lost over the entire right leg with 
the exception of a small portion on the inner 
side of the thigh as high as the crest of the 
ilium, where the vibrations are faintly per- 



ceived. On the left side vibratory sense is 
absent Iwlow the knee. On applying the tun- 
ing fork to the spines of the vertebrae, there 
is distinct diminution below the second lum- 
bar. Above this and over all the dorsal ver- 
tebrae and ribs vibration is etjually well 
recognized. 

Muscle Tendon Sense. — The patient is 
absolutely unable to tell the position of the 
toes on the left side when they are markedly 
flexed or extended. Slight movements of the 
left ankle and knee are also unperceived. 
There is some disturbance of recognition of 
IKJsition in the right toes, but it is not nearly 
as marked as on the left side. 

Stercofjitosis. — Familiar articles are rec- 
ognized in either hand. 

Cr.\ni.\l Nerves and He.ad. Olfactory 
.\'cn-c ami Xose. — The sen,se of smell is nor- 
mal in each nostril. 

OfJtic and Oculomotor Apparatus. — Vision 
seems nonnal. Perimetry, tested with the 
hand, shows no contraction of any field. 
Eyegrounds are normal. The pupils are 
miwlerately dilated, circular, regular and 
etiual. Both react actively to light and on ac- 
commodation. The palpebral fissures are 
equal and normal. There is no exophthal- 
mos, enophthalmos or ptosis. Strabismus 
and nystagmus are absent. There is no lim- 
itation of the conjugated eye movements. 

Acoustic Xerve and Ear. — Hearing is 
normal on each side. Air conduction is 
greater than lione. 

Trigemimis Xcrz'c and Mouth. — The cor- 
neal reflex is present on each side. The 
movements of the jaw are free and eijual. 

Facial XcrzT and Face. — No weakness of 
either side can be determined. 

Glossopharyngeus and Vagus Xcrves, 
Pharynx and Larynx. — The uvula is in the 
median plane. Both palatal reflexes and the 
pharyngeal reflex are present. Swallowing 
is normal. 

Spinal Accessory Ncn-c. — Normal. 

Hypoglossus Xen-e and Toiujnc. — The 
tongue is protruded mesially and moves nor- 
mally in all directions. 
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LABORATORY EXAMINATIONS 

Blood Wassermatin, Xovcm]>cr 17, 19 jo 

Alcohol antiKcn X curative 

(Tiolestcrin antigen \cKati\ c 

Spinal I'luid 

Amount 15 c.c. 

Appearance Clear 

Pressure Normal 

Cells 10 lymphocytes 

(jlol)ulin Xejiatix e 

Wassermann 

Alcohol Xegative 

Cholesterin Xet;ati\ e 

(iold curve 4.5, 4.5. 4.5, 3. 3, 3. J. I, o. o. 
X-Ray Examination of Lumbar Spine 

Xo indication of disease in the lumbar \er- 

telirae except for a slij^ht lipping in the 

lumhosacral joint. 

Urine Xov ember 22, \()20 

Color Xmber 

Reliction \cid 

Specific gravity i.oiS 

Turbidity Xone 

Albumin Xone 

(ilucose Xone 

Microscopic examination ...Xegative 



SUMMARY AND CONCLUSIONS 

The history is that of a [gradually progres- 
sive lesion of the cord of two years' 
duration. For the first year and a half the 
symptoms were those of a hemiparaplegia. 
and it is only during the past few months 
that evidences of invohement of both sides 
of the cord have developed. At present the 
motor symptoms are mainly confined to the 
left side and consist of weakness of the 
muscles of the thigh, calf and foot, hyper- 
active knee and ankle reflexes and a positive 
Rabinski. The Babinski reflex is present also 
on the right side, though there is no definite 
muscular weakness demonstrable in this 
limb. 

The sensorv disturbances are mainlv con- 
fined to the posterior column. There is 
hypaesthesia over the left leg below the cen- 
ter of the thigh, and of the right leg below 
the knee. The sensations of pain and tem- 
perature are not normal, the disturbances 
being more on the right side, but not confined 
to areas that make them of much localizing 



value. Determination of position and passive 
movement is defective in the left toes, ankle, 
knee and possibly the hip, and also, but to a 
less extent, in the right toes. \"ibration 
sense is lost over both legs l)elow the crests 
of the ilia, except on the upper and inner 
surfaces of the thighs. It is diminished be- 
low the groin. Posteriorly, the loss is not as 
extensive, being only partial on the upj)er 
three-fourths of the right thigh and over the 
inner surface of the left thigh. However. 
there is a definite diminution everywhere 
below the spine of the second lumbar ver- 
tebra. On the vertebral spines and the soft 
tissues above, the vibrations are everywhere 
very distinct. The disturbance of vibrator}' 
sense thus gives the most definite evidence as 
to the level of the lesion, and places it at 
about the second lumbar segment. 

The progressive development of a lo- 
calized lesion of the cord would sug'gest a 
neoplasm or possibly a gummatous forma- 
tion. The latter is ruled out by the negative 
l)lo()d and spinal fluid findings. Multiple 
sclerosis is unlikelv in view of the fact that 
the history indicates a single lesion involving 
first one half of the cord and gradually 
spreading to the other. The negative -I'-ray 
and absence of root .symptoms would indicate 
an intramedullary lesion. The tentative diag- 
nosis is therefore an intramedullary tumor 
of the cord at approximately the level of the 
second lumbar segment. 

DISCUSSSION 

Dr. Stkonc;. It seems to me rather hard to 
localize this lesion with completely consistent 
results. The pain and temperature disturb- 
ance below the level of the lesion seems to 
show that we must be dealing with a gray 
lesion and not a tract lesion. On the other hand 
the loss of position, movement and vibratory 
senses iK)ints to the iK)sterior columns. 

1 agree with Dr. Howe in regard to the lo- 
cation of the lesion, although it seems unusual 
that the pain and temperature disturbances are 
on the oi)posite side. When we get a bilateral 
lesion like that it is rather difticult to decide 
on the exact location. I believe that the major 
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lesion is on the left, but extending over to 
the other side. 

Dr. Wechsler. It strikes me that it is not 
quite in the cord itself. If so we would have 
greater disturbance of the bladder and rectal 
control. I believe the tumor is extra-medullary. 

This shows a little bit of a Brown-Sequard 
symptom, such as we are apt to see clinically, 
with loss of pain and temperature sense. 

As to the location of the lesion, if it is at 
the second lumbar segment, wt ought not to 
have an increased knee jerk. The sensory 
symptoms — at least the vibratory, go to the 
1 2th dorsal or the first lumbar. I should say 
that the lesion is two or three segments 
higher, about the 12th dorsal. 

As to treatment, it seems to me that an ex- 
ploratory operation is indicated. 

Dr. Casamajor. The points that Dr. Howe 
made are pretty carefully brought out. The 
lesion can hardly be doubted. As Dr. Strong 
pointed out, I think it is in the gray. And it 
seems to me that we are dealing with an intra- 
and not an extra-medullarv lesion. 

I think that the question of syringomyelia 
should be considered here. The patient is a bit 
old for a beginning syringomyelia but never- 
theless not too old. The presence of this fairly 
rapidly growing lesion beginning in the cord 
and extending into the posterior columns 
might as easily be a syringomyelia. Syringomy- 
elias start in that posterior primitive cell spur 
and generally enlarge posteriorly, and then as 
a rule turn, but keeping a good part of the way 
in the posterior column. 

There seems to be an absence of the pres- 
sure signs in this case that one would expect, 
especially aj^ absence of globulin in the spinal 
fluid and also an absence of the vellow color 
in the fluid. So that we must be careful in 
making a diagnosis of neoplasm, especially in 
view of operation. As far as treatment of the 
case is concerned I think an operation is indi- 
cated. Surely an exploratory operation can do 
no harm if it is syringomyelia. If it is an 
intramedullary lesion, it might be small enough 
— ^provided it be an endothelioma — to be re- 
moved. In anv event it is worth a trial. 

I think the patient should be advised to have 
an operation. The i>rognosis should be guarded 
for the possibility of syringomyelia must be 



considered. The normal spinal fluid and the 
normal serology exclude syphilis. But the gold 
curve would not necessarily exclude syringo- 
myelia. 

Dr. Tilney. Tingling in the left great toe 
is certainly not an intramedullary symptom 
in my opinion. My first inteipretation would 
be that it was an irritative lesion, probably ex- 
tramedullary or root. The stiffness and weak- 
ness in the left leg could easily enough fall 
into that same group. The occurrence of the 
dysuria looks like an irritative change, I 
should sav an irritative cord disturbance. Pain 
in the buttock, even transitory pain, to my 
mind is one of the most important symptoms 
which we have in cord extramedullary le- 
sions. Dr. Rilev and I have had a case under 
observation for over a vear which we had 
interpretated in various ways. There was a 
history of pain in the left shoulder for a short 
time on two occasions. At operation a cord tu- 
mor was found. That pain to my mind indi- 
cates an irritative root lesion. 

Now as to the dysuria and the type of dys- 
uria which the patient has. Apparently when 
the bladder becomes distended with urine the 
patient has difficulty in the control of the 
sphincter, and either rapidly expels the urine 
without control or else has retention, or, when 
it is passed, has a sensation of pain. In my 
experience that is not the kind of thing we get 
from intramedullary tumors, but it is seen in 
low extramedullary cord tumors and therefore 
I think it fits into that picture more than into 
anv other. 

Numbness in the left leg seems to indicate 
an extension of the lesion, passing more into a 
destructive phase and producing a sensory loss 
subjectively. This extension also shows that 
the lesion is a growing one. Numbness of the 
right foot shows a still further extension of 
the tumor. 

At the present time the patient has an ataxic 
hemiparaplegia greater on the left than on the 
right. We know that the left pryamidal tract 
has been compressed, is more or less out of 
commission, and that the right is becoming 
impaired because we have upper motor neu- 
rone symptoms on both sides. 

That would be an unusual thing in an intra- 
medullary lesion. It might occur, but it seems 
to me more of a destructive process, cross- 
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inc from the left uniil it lias Jnvolveil the right. Dr. 0?nato, Would Dr. Tilney give any 
The sensory changes do not resemble those I'icalizing imjxirtance to the nature of the 



of syringomyelia or multiple sclerosi 

The condition seems to me to he the result 
of an irritative disturbance which gradually 
extended until it Iwcanie a destructive one; 
and from the fact that there were root signs, it 
is more i)robably extra- than intra-medullary. 
As to localization, there can be no rioubt 



bladder disturbance; 

I)k. Tilney. Yes, I think that a lower lum- 
bosacral involvement would give just this 
;>l>e of dysuria. 

Dr. ,'^trom.. One point I would like to raise 
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that it is a cord lesion on account of the 
sen.-;ory and root symptoms. 

In making a tenlalive diagnosis I would 
put e\tra-niedullary neoplasm first. I woukl 
consider an extra-nieduilary one. but put it 
lower on the list, with syringomyelia still 
lower, and multiple sclerosis last of all. 

r'inally, as to the treatment: .\ case like this 
untpiestionably deserves an exiiloration. as a 
result of which I should exjiect to find a cord 
tumor at about the level of the first lumbar 
\erie!)ra. 



is — is the hem i paraplegia really ataxic or the 
result of weakness? 

.Vnolher point; I do not think an extra- 
medullary location explains the dissociation 
of sensory changes. 

Dk. ,'^tookey. Does Dr. Tilney consider the 
tingling indicative of a root lesion? If so, \ve 
ought to call die point of tingling the initial 
ixjint at which the tumor began, and then the 
level which supplies the left great toe would 
be the site of the beginning of the lesion. 
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Dr. Tilxey. From high cervical lesions we 
sometimes get low cervical symptoms. P'or ex- 
ample, in the case I cited, there was atrophy 
in the hands with a tumor confined to the fifth 
cervical segment of the cord — way below the 
site of the tumor. 

OPERATIOX 

January ir, 1(^21. Laminectomy by Dr. 
Lambert. A tumor was found on the dorsal 
aspect of the cord at the level of the second 
and third liuiibar segments. The tumor was 
about 1 3.^ cm. in length and nearly as broad 
as the cord. It was not adherent to the dura 
at any point. It was dissected free from the 
cord and seemed definitely outlined and en- 
capsulated. The tumor was firm, homo- 
geneous and sectioned like fibrous tissue. 

PATHOLOGICAL EXAMIXATIOX OF Tl'MOR 

TISSUE 

The section was composed of two morpho- 



logically different types of cells. One portion 
had the appearance of fibrous tissue and oc- 
curred in bands, while the other was homo- 
geneous, loosely connected tissue, and 
formed the main bulk of the tumor. The 
fibrous bands coursed irregularly through 
the section. In some areas thev formed 
spiral whirls, while in others they w^ere in- 
terlaced in a reticular manner, forming a 
coarse network. The cells forming these 
bands were long and spindle-shaped. The 
nuclei were long and narrow and in some 
areas were arranged in parallel rows, the 
portion of the fibers between these collec- 
tions of nuclei having a hyalinized appear- 
ance. The principal tissue was made up of 
cells with rounded nuclei and indistinct cell 
outlines. These cells were loosely connected 
together and irregularly disposed. 

The appearance of this tumor was very 
similar to those arising from the acoustic 
nerve. 

Diagnosis. — Fibroneuroma. 
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The dissociation in thermal sensibility 
sometimes seen in intra-medullary spinal le- 
sions, is a matter of great interest to us, be- 
cause up to the present time we have no 
established anatomical explanation of the 
phenomenon. Our clinical experience as- 
sures us however that after peripheral fibers 
have become recombined and redistributed 
within the cord substance, those carrying 
heat impulses are discretely separated from 
those carrying cold. And there is abundant 
evidence that the pain elements are likewise 
discretely placed within the spinothalamic 
tract. The work of Head emphasizes, upon 
theoretical grounds, the establishment within 
the cord of secondary paths for the transmis- 
sion of specific afferent stimuli ; but the close 
anatomical association of the three forms of 
protopathic sensibility within tlie spino- 
thalamic pathway makes it difficult for us to 
understand the escape of one or another 
form when the lesion is manifestly a diffuse 
one. 

Such a problem is encountered in the fol- 
lowing case, which I i)resent from the stand- 
point of differential diagnosis, as well as to 
record these rather uncommon sensory 
disturbances. 

Patient. — Frank H. ; married; (ierman 
born; aged thirty-eight; occupation, ^'tester.'' 

Present Illness. Complaints. — i . Weak- 
ness in both legs, the right being more af- 
fected than the left. 2. (ireat difficulty in 
walking. 3. Pain in back. 4. Painful mictur- 
ition. 5. Constipation. 

Date of first synnptoni. — Three and a 
half years ago. Onset, gradual; progress, 
worse. 

The patient had not had any serious ill- 
ness up to the onset of his present trouble. 
He had a so-called gonorrhea ten years 
ago, with *'])imples'' on his thighs and ab- 
domen which lasted two or three weeks. Six 



years ago he had headache that was con- 
stant for about three weeks, which gradually 
subsided under medication. There has never 
been any vomiting. 

With reference to his venereal infection 
he savs that he has had two blood Wasser- 
mann tests and two spinal fluid examina- 
tions that were negative. However, he has 
had other blood examinations, the results of 
which he does not know. A physician gave 
him thirty mercury injections and tablets by 
mouth. 

Four years ago he and a helper carried a 
kitchen range up two flights of stairs, and he 
recalls that this effort was a great strain 
upon him, but he did not note any untoward 
results. 

In January, 191 7, while at work in a very 
cold warehouse, he noticed a severe pain in 
his urethra when he attempted to pass water. 
This pain became progressively worse until 
he went to a physician whose medicine he 
thinks relieved him for a time. During the 
period of January to April of that year he 
had also noted a progressively increasing 
tiredness in his legs, until the first of April, 
when it became almost impossible for him 
to move the right leg. As far as he can recall 
the left leg was not affected beyond being 
easily fatigued. He believes that in the past 
three years the right leg has become more 
useful. The left leg first became troublesome 
in August. 1920, the complaint being a 
sensation of '*pins and needles" when he 
stepped u])on the left foot. 

The patient has indulged excessively in 
coffee and alcohol. He was formerly em- 
l)loyed in a wine room, and drank constantly 
up to four years ago. Since the onset of his 
illness he has not taken alcohol in any form. 
His sexual power has diminished consider- 
ably. His bowels are very much constipated. 
Micturition is painful to him, frequent, and 
extremely urgent. At times he is incontinent 
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if he does not reach a toilet in time. He has 
nocturia once or twice. 

The family history is entirely negative. 

NEUROLOGICAL EXAMINATION 

Abnormal Attitudes and Deformities. — 
Patient walks with a cane, bent slightly for- 
ward. 

Gait, — Typically spastic gait, right leg be- 
ing more involved than the left. Automatic 
associated movements of arms, head and 
trunk normal. 

Coordination. — There is no equilibratory 
disturbance. There is apparently no non- 
equilibratory ataxia, although the patient's 
legs are so hypertonic that it is impossible to 
perform the heel-to-knee tests. The arms are 
normal. There is no adiadochokinesis. 

Skilled .'lets. — Handwriting is normal. 
Speech is normal. 

Abnormal Involuntary Movements. — 
There is some tremor of the outstretched 
hands and fingers, but it does not seem 
pathological. 

Reflexes: 

DEEP I^eft Right 

Jaw not elicited not elicited 

Pectoral not elicited not elicited 

Biceps 2 2 

Triceps 2 2 

Radial 2 2 

Supratellar 3 4 

Ankle clonus o permanent 

P^atellar 3 4 

Achilles 4 5 

SrPERFlCIAL 

Supra-umliilical o o 

Suprapubic o O 

I'pper lateral abdominal . . . o o 

Lower lateral abdominal . . . o o 

Plantar flexion o o 

Babinski I I 

Fanning o 

Chaddock i i 

Oppenheim I I 

Gordon • o o 

Schjit er o? o? 

I — - present ; 2 =- active ; 3 = very active ; 4 = very 
active with transitory clonus; 5 = with permanent 
clonus ; o = absent. 

Muscle Strength. — Arm and trunk groups 
are normal. Legs not satisfactorily tested 
because of hypertonicity. 



Muscle Status. — No atrophy or hyper- 
trophy noted. Marked hypertonicity of 
lower extremities. Arms normal. 

General Sensory. — The sensorv exam- 
inations were made on many occasions, and 
identical results were obtained. 

Touch. — There is a very questionable 
diminution over the posterior portions of the 
leg area, right and left, but everywhere else 
touch is normal. 

Pain. — There is no deviation from the 
normal in any part of the body. Deep and 
superficial pain sense are alike unaflfected. 

Temperature. — Here very striking results 
are obtained. Cool and ice cold stimuli are 
interpreted correctly all over the body. The 
lower extremities are examined repeatedly, 
and the findings are constantly the same. 

On the other hand, warm and hot stimuli 
are interpreted almost invariably as **cold** 
in the lower extremities. The marked dis- 
turbance reaches as high as the iliac crest 
line anteriorly and to the mid-gluteal region 
posteriorly. Above these lines, the sensation 
is absolutelv normal. 

Vibration. — Vibratorv sense is normal in 
all parts of the body. 

Muscle Tendon. — There is no disturbance 
of position or joint sense in the lower ex- 
tremities. 

Cranl\l Nerves. — Olfactory and nose 
not examined. 

Optic, oculomotor, trochlear and abdu- 
cens nerves and optic apparatus: Fundi, 
normal. Pupils, equal, central, regular, re- 
acting well to light and convergence. There 
are no limitations of movement of the eyes. 
No nystagmus, ptosis, exophthalmus, or 
enophthalmus. 

Palpebral fissures equal. Patient says he 
has had an occasional squint since birth. 
(Dr. Ward Holden reports eyes negative, 
except for periodical convergent strabismus 
of long standing.) 

Acoustic Serve and Ear. — Not tested. 

Trigeminus and Mouth. — Motor fifth 
normal. Sensorv fifth normal. Several teeth 
need investigation. 
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Facial ami Face, — Taste not tested. Mo- 
tor seventh normal in all tests. Associated 
movements of face, eves and head normal. 
Vasomotor status normal. 

Cilossof>haryn(jciis, Vayus, Pharynx and 
Larxnx. — Uvula rises in mid-line. Phona- 
tion normal, swallowing normal. 

Sf^inal .'icccssory. — Xo abnormality. 

llypoylossus ami Toncjue. — Tongue pro- 
trudes in midline. Movement in all direc- 
tions normal. Trophic status nomial. 

Mkxtal Statis. — Normal intelligence. 
Emotional state normal. Attention and 
memorv normal. 

SvsTKMic. — Tegumentary status normal. 
There is a marked thickening of the skin of 
the sole of the left foot, (ilandular status 
normal. Cardio-vascular: pulse, normal. 
Systolic pressure, 140. Heart negative. Ab- 
domen negative, (ienito-urinary (see his- 
tory. ) 

Skeletal. — A'-rav of dorsal and lumbar 
spine shows evidence of bony excrescence 
formation between the outer borders of the 
third and fourth lumbar vertebrae, and 
along the upper surface of the third lumbar 
vertebra. 

Lahoratorv Tests. 

Blood ll\jsserniann: 

Sept. 28, 1920 one plus 

Oct. I, 1920 four plus 

October 5, 1920 four plus 

Sfyinal Fluid. — Sept. 28, 1920. Xo cells, glo- 
bulin not in excess, sugar present, W'asser- 
mann negative. Colloidal gold iiiiio. 

SUMMARY OF PATHOLOGICAL FIXDINC.S 

1. Spastic paraplegia. 

2. AI)sence of thermal sensibility for 
warm and hot stimuli up to the level ap- 
proximating lower dorsal segments, with 
preservation of cool and cold sensibilty. 

3. (^steo-arthritis of lumbar spine. 

4. Three positive Wassermann reactions 
in the blood serum. 



DISCUSSION' 

Fn)m the standpoint of symptoinatolog}', 
it is essential to recount the oustanding 
complaints from which the patient has suf- 
fered in the past three and a half years. The 
dysuria with which his trouble lx?gan un- 
doubtedly represents an organic disturb- 
ance of the cord substance. The progressive 
weakness of the legs represents, to my mind, 
a vascular degenerative process aft'ecting 
chiefly the lateral pyramidal tracts. While 
there never were signs of intermittent 
claudication of the spinal type, tJie histor}' 
is suggestive of such vascular changes. The 
patient has become gradually conscious of 
the involvement of both lower extremities. 
We have seen in our examination the posi- 
tive signs of bilateral pyramidal tract dis- 
turbance in the cord. The frequency and 
urgency of micturition are explained by 
these signs. The **pins and needles" sensa- 
tion in the left foot is probably due to the 
thickened skin of the sole. The pain in the 
back is probably accounted for by the osteo- 
arthritis. 

We are dealing therefore with a gradually 
progressive disease which has thus far been 
limited to the lateral pyramidal tracts, with 
evidence also of dissociated thermal sensi- 
bilitv. 

Primary lateral sclerosis does not present 
sensory symptoms. Multiple sclerosis, on 
the other hand, may give us this picture, but 
I believe the patient's age, absence of eye 
signs, sj)eech disturbance and variation in 
symptoms, quite eliminate such a possibility 
after the lapse of nearly four years. 

Si)inal cord tumor may frequently give 
such a history, but I believe with such evi- 
dence of diffuse bilateral disturbance, the 
sensory symptoms should be much more ex- 
tensive. There is no indication of a level le- 
sion. The spinal fluid shows no xantho- 
chromia. 

Syringomyelia has in several instances 
.shown disturbances in warm and hot per- 
ception before loss of cool and cold. As a 
matter of fact we find in the literature manv 
clinical cases representing slow compression 
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of the cord in which this dissociation has 
been noted during the onset. But in long- 
standing cases such a finding is extremely 
rare. I believe that in this particular instance 
syringomyelia may be ruled out because of 
extensive pyramidal involvement plus the 
above peculiar sensory signs with no in- 
volvement of the anterior gray or posterior 
columns. 

The picture presented above is probably 
that of syphilitic degenerative processes 
within the cord substance. The predilection 
of vascular syphilis for the lower dorsal and 
lumbar regions is well known. The blood 
serology is strongly positive. The course of 
the disease is quite characteristic. The ex- 
planation of the sensory findings is not sat- 
isfactorilv made. In such a diffuse lesion as 



we must have here it is most difficult to ex- 
plain the significance of such a dissociation 
of sensation .w^ithin the spinothalamic 
tracts, disturbance in which usually gives us 
not only thermal disturbances to all forms 
of stimulation, but also interference with 
pain perception. It is certain however that 
in this case, in spite of their close relation- 
ship, the cold and pain pathways have en- 
tirely escaped, w'hile the fibers conveying 
heat impulses have been profoundly affected. 

With reference to treatment, I advise in- 
travenous neo-salvarsan, mercury by inunc- 
tion, massage, and passive movements. 

The prognosis in this case is not good, but 
with proper attention I believe the patient 
may reasonably expect that the progress of 
the disease will be checked. 



THE DIAGNOSIS OF MULTIPLE SCLEROSIS IN THE ABSENCE 

OF THE TRIAD OF CHARCOT 

By JOSHUA ROSETT, M.D. 
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\\'h«it is multiple sclerosis clinically? That 
is the particular interest attaching to this 
case. The symptomatology indicates a multi- 
plicity of lesions within the central nervous 
system, although none of the symptoms of 
the classical triad of Charcot is present. The 
patient presents neither scanning speech, in- 
tention tremor, nor nystagmus. ( )n the other 
hand, dissemination of the pathological pro- 
cess is manifested in many other clinical 
details. 

The patient, a healthy-looking married 
woman, twenty-five years of age. came to the 
X^anderhilt Clinic on December 8, 1920, with 
the following history: 

In December, 1916, six months after she 
had given birth to her first child, she had a 
mild attack of acute nei)hritis of a few days' 
duration. While she was recovering from the 
illness, a week after its onset, her legs be- 
came weak and stifif; and the disability in- 
creased so rapidly, that in two or three days 
she could neither walk nor stand. In a re- 
cumbent i)osition, and with her eyes open, 
she could move her legs in any indicated di- 
rection, but she could not tell which way her 
legs were moved when her eyes were closed. 
She thinks she had lost the sense of touch in 
her lower limbs, as well as the sense of direc- 
tion. This condition continued almost un- 
abated for a vear. At the end of that time the 
strength in her legs gradually returned, and 
with it, the sense of touch and of direction 
of movement. From that time on she was 
quite well until September, 1920. when she 
once more became lame. The second attack 
lasted for only a few weeks and was not 
quite as incapacitating as the first. There 
were periods of remission varying in dura- 
tion from a few hours to a few days, when 
she could walk, although with difficulty: and 
she had no sensorv disturbances. The disa- 



bility gradually passed away, and for some 
weeks preceding her first appearance at this 
clinic she had been quite well. 

In the anamnesis it appears that the patient 
had always been in very good health until 
the attack of nephritis and subsequent para- 
plegia in 1916; that she had never suffered 
any accidental injury and had undergone no 
operations ; that at no time has she had any 
convulsions, or suffered from visual, audi- 
tory, mental or emotional disturbances ; that 
for the last five years she has been happily 
married to a healthy, well-to-do working- 
man, during which time she has given birth 
to two healthy children; that she has had no 
miscarriages; and that her habits are nor- 
mally moderate. 

The neurological examination made on 
December 8, 1920, brought out the follow- 
ing facts: 

There were no abnormal attitudes or de- 
formities. Her gait, except for a barely per- 
ceptible spasticity of the right lower limb, 
was normal in all its phases, and so were the 
associated movements of the trunk, arms and 
head. 

Equilihratory Coordination. — Standing 
with her feet together and her eyes open, the 
patient was slightly imsteady; and she 
swayed distinctly to the right when her eyes 
were closed. 

Her non-cquilihratory coordination, as 
elicited by the several appropriate tests, both 
with eyes o[)en and closed, was normal. 

She had no adiadochokinesis, no dysme- 
tria and no discoverable dyssynergia. She 
had no apraxia or dyspraxia. She wrote a 
fair hand with facility. There was r\o ab- 
normality whatever in her speech, and her 
conversation was that of an intelligent and 
cheerful young woman. 

The deep reflexes were normal, except the 
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patellar and Achilles reflexes, which were 
considerably exaggerated. There was a tran- 
sient ankle clonus on the right side. 

Of the superficial reflexes the abdominals 
were alxsent, and there w^as a definite dorsal 
flexion of the right big toe, brought out by 
the Babinski, Oppenheim and Schafer 
methods. 

Her muscular strength was normal. 

The sensorv examination showed touch, 
localization, pain and temperature to be nor- 
mal. There was a definite diminution of the 
vibratory sense in both lower extremities 
from the knees down. The sense of position 
was normal everywhere, except in the right 
big toe, where it was considerably impaired. 

Cranial Nerves. — The olfactorv and 
optic nerves were normal. Outside of a slight 
horizontal nystagmoid movement when the 
gaze was directed to the extreme right, the 
oculomotor, trochlear and abducent nerves 
showed no abnormality. The other cranial 
nerves were normal as well. 

Her mental status showed nothing abnor- 
mal whatever. 

Her tegumentary,xar(iiorascular, respira- 
tory and gastro-intestiual apparatuses were 
apparently normal. 

The blood Wassermann tests and the urin- 
arv examination made some time later, gave 
negative results. 

On December 26 she was again attacked 
by paraplegia. Her legs became weak and 
heavy, until, in the course of a few hours, 
she could no longer walk or stand. This time 
the attack was accompanied by pain in the 
right side of the back, about the lower scajni- 
lar region. The attack lasted only a few 
hours, and the next day she was as well as 
ever. 

On January 14, 1921, the neurological ex- 
amination showed the following: A some- 
what greater spasticity of gait on the right 
side than that observed on previous occa- 
sions. A more definite Romberg. A more pro- 
noimced Babinski on the right and a rather 
doubtful one on the left side. A temporary 
ankle clonus on both sides, but greater on the 
left than on the right. A right and left til)i- 



alis sign of Striimpell. A slight diminution of 
pain and temperature sense over the left 
lower extremity and left lower abdomen. 

Towards evening of the same day — ^Janu- 
ary 14 — her legs once more became weak 
and spastic. The trouble increased rather 
more gradually than on previous occasions 
and attained its height on the .second or third 
day, when she was brought to the clinic in 
that condition. The neurological examination 
showed the following: 

The i)atient could hardly walk without as- 
sistance on account of the spasticity of her 
lower limbs. She had a very pronounced 
Romberg. A pronounced dorsal flexion of 
both great toes w-as easily elicited by every 
known method. The suprapatellar, patellar 
and Achilles reflexes were excessively exag- 
gerated on both sides. A permanent patellar 
and ankle clonus was easilv induced on both 
sides. A tibio-adductor reflex, both patellar 
and periosteal, was present from left to right 
and from right to left. The pain and tem- 
perature hypaesthesia over the left lower 
limb and left lower abdomen was somewhat 
more evident than on January 14. The 
condition of the cranial nerves remained 
unchanged. 

The patient was again examined on Janu- 
ary 26. The symptoms of January 17 had 
entirely disappeared and so had the pain and 
temperature hypaesthesia of January 14. In- 
stead two new symptoms made their appear- 
ance: a definite rotatory nystagmus when 
the gaze was directed to the left above a 
horizontal; and a flexion of the right thumb 
upon snapping the finger nails — Hofifmann's 
sign. The right Babinski and the absence of 
the alxlominal reflexes remained unchanged. 
The originally barely perceptible spasticity of 
gait was now less perceptible than ever — the 
])atient walked better than at any time since 
her appearance at the X^inderbilt Clinic. 

DIFFERENTIAL DIAGNOSIS AND PROGNOSIS 

Upon subtracting the trans'ent and mut- 
able symptoms observed in this patient for 
two months, we are left with a single resid- 
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ual sign of organic disease of the central 
nervous system — the sign of Babinski on the 
right side. Since, however, the intensity and 
duration of the other abnormal manifesta- 
tions exhil)ited by this patient have varied 
with a degree of capriciousness which is in- 
consistent with our ideas of a permanent le- 
sion in the central nervous system, we can 
by no means be certain that the sign of Ba- 
binski may not disappear any day. As to 
the absence of the abdominal reflexes, much 
as this symptom may assist diagnosis in the 
presence of other definite symptoms, it helps 
not at all in their absence. No one doubts 
Marburg's^ conclusion that the absence of 
the abdominal reflexes is the most constrnit 
accompaniment of multiple sclerosis. But 
these reflexes are absent in a number of other 
conditions; and they are fre([uently difficult, 
and sometimes impossible, to elicit in a nor- 
mal person with a large and flabby abdo- 
men — and the abdomen of our patient is 
neither small nor firm. 

The classical symptoms of multiple scle- 
rosis — scanning speech, intention dyssyner- 
gia, definite nystagmus and temporal pallor 
of the optx disc^ — are wanting in this pa- 
tient. Yet, while the sign of Babinski persists, 
we are inclined to diagnose the disease cs 
multiple sclerosis rather than hysteria. But 
let that sign disappear, and the differential 
diagnosis between the two diseases in this 
case must be extremely difficult. Wliat helps 
us out of the present dilemma is the vast 
number of parallel cases recorded by con:pe- 
tent observers for the last thirty years. The 
conclusion at which one arrives on the 
strength of those observations is that the 
salient feature of multiple sclerosis is not so 
much this or that sign or symptom, but the 
extntordinary mutability and evanescence of 
all its abnormal manifestations, no matter 
how alarming those manifestations may l:e 
for the time being. One reads of Warring- 
ton's^ cases, who are affected with blindness, 
supposedly due to optic atrophy, for months 
and years; who are now and then, in addi- 
tion to their blindness, stricken down with 
various forms of paralyses and other alarm- 



ing disturbances; and who most inconsist- 
ently suddenly appear in public as i f nothing 
had ever happened to them. J. Dixon Mann' 
tells of patients who take walks of several 
miles between oft-recurring attacks of dip- 
lopia, strabismus, spastic parapleg'ia and 
fecal incontinence, and who. when last seen, 
ap[>ear to be (|uite well. When such patients 
have the organic lesions characteristic of 
multiple sclerosis, then we may reasonably 
assume that our patient, who displays a 
similar inconsistencv of behavior, is similarlv 
affected. 

The transience and mutability of the pa- 
tient's symptoms can to a large extent lie ex- 
plained in the light of a nerve lesion which, 
although it leaves the axis-cylinders denuded 
of their myelin sheaths, and perhaps a good 
deal distorted (A. Thomas*), does not en- 
tirely deprive them of the function of propa- 
gating nerve impulses. It stands to reason 
that such axis-cylinders are more vulnerable 
to the action of the poisons which now and 
then circulate in our blood for a time than 
are healthy and well-insulated nerve fillers. 
We can understand how a slight and tem- 
porary intoxication which w^ill cause a head- 
ache or a "fit of blues" in a person with nor- 
mallv mvelinated nerve fibers, mav cause 
alarming, though transient, symptoms in a 
person w'hose nerve myelin is denuded in 
spots. The most prominent manifestation of 
our patient's disorder — the sign of Babinski 
— has been repeatedly brought about in per- 
fectly healthy persons by temporary poison- 
ing. The work of Link'^ with scopolamine 
injections, and that of V^^lkmann** w'ith mor- 
phine-scopolamine injections, illustrate in n 
very convincing w^ay the action of transient 
poisons upon the pathway which hold in 
abeyance the reflex dorsal flexion of the 
great toe. Whether the original cause of the 
sclerotic lesions is a specific infectious pro- 
cess or not, it is safe to assume that the sul)- 
secjuent manifestations of the disease are 
caused by the transient action of endogenous 
or exogenous poisons upon denuded, and 
therefore vulnerable, fibers in the central 
nervous svstem. 
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DISCUSSION 

Dr. Cornwall. The evanescence of the 
symptoms seeins to me rather significant of 
the present tendency to feel that multiple scle- 
rosis is an infection. In the absence of spinal 
fluid serology, considering the sudden onset 
and the severity, I should be inclined to think 
first of lues, despite the negative blood, unless 
it is ruled out by negative serology. 

Dr. Goodhart. This is just the sort of case 
that we are all likely to slip up on. If it is mul- 
tiple sclerosis, it brings up some questions in 
regard to that disease which have not yet been 
fully met. The interesting thing is the peculiar 
evanescence of the symptoms. I have never 
seen a case of multiple sclerosis in which there 
was such a kaleidoscopic variation, almost un- 
der one's very eves. 

Of course, we all know that the patches of 
multiple sclerosis are not confined to any 
special part of the nervous system. This i)e- 
cular selection of one portion of the nervous 
system is very unusual. I have never seen it, 
but it proves that it can occur. It may be that 
this woman is not going on to the progressive 
stages of multiple sclerosis. It may be one of 
the cases in which there is chronic infection. 
Dr. Rosett's suggestion as to the character of 
the lesion, that with the lowering of resistance 
there was a likelihood of a poison seizing upon 
these points of least resistance, is a rational 
one. 

Dr. McKendree. With reference to the 
sudden onset in this patient, I should like to 
cite a case of a young woman I saw recently. 
She had her acute onset of multiple sclerosis 
with an attack of- mumps, and after two or 



three months the symptoms subsided com- 
pletely, so far as we knew, for two or three 
years. Then, with the onset of an attack of 
bronchial asthma, the symptoms again mani- 
fested themselves. After three or four months 
of treatment, she became functionally well, 
although it is quite easy to demonstrate the 
presence of multiple sclerosis still. In the past 
few years I have seen perhaps three or four 
cases in which there has been marked sensorv 
dissociation. I have seen the spinothalamic 
system involved in multiple sclerosis, and I 
have seen the posterior columns involved. Only 
recently a man was seen at the Neurological 
Institute who had definite signs of multiple 
sclerosis with hypaesthesia or diminution to 
thermal stimuli in the leg. 

Dr. Weciisler. It occurs to me that in this 
case we might be dealing with a peculiar 
vascular disturbance or an anaphylactic reac- 
tion. Claudication or vasomotor disturbance of 
the spinal vessels may offer an explanation. 

Dr. Osnato. it seems to me that the evan- 
escence and mutability of the symptoms of 
multiple sclerosis are readily explained when 
one considers the pathology of the condition. 
It is not an axonal infection but an infection 
of the medullary sheaths, and the symptoma- 
tology is really secondary to the toxic absorp- 
tion from these foci of infection. It is not until 
a long time afterward that the axis cylinder 
is destroyed. So that whatever produces the 
intensity of the infection, if it is an infection 
that causes the condition, and whatever deter- 
mines an increase of the condition, such as the 
matter of the blood supply, would also make 
for an increase or decrease in the center of the 
pathology. If it were a primary degeneration 
of the axis cylinders, the condition would be 
stationary. The suspicion that multiple scle- 
rosis might be of an infectious origin has never 
struck me so forcibly as in this case. It seems 
to me that until recently neurologists have not 
studied their cases sufficiently from a medical 
point of view. There is such a thing as over- 
looking the other branches of medicine, and a 
case in point is the study of the blood and 
spinal fluid chemistry. This is an imj)ortant 
factor in differentiating tuberculous menin- 
gitis from other types. One can make an ab- 
solutely definite diagnosis just from the study 
of the chemistry of the cerebrospinal fluid. 
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And it seems to ine that it would be worth 
while to study cases of multiple sclerosis along 
the same lines. 

As to the matter of the nystagmus : Any time 
that we have nystagmus a careful Harany 
investigation should be undertaken so that we 
can get some order out of the chaos in the 
interpretation of these findings. Careful study 
should be given to the plane in which the 
nystagmus is found. The mere mention of a 
nystagmus is worthless unless some detail is 
gone into. 

Dr. Tilney. In connection with this inter- 
esting situation I would like to propound an 
important question: If this is a case of mul- 
tiple sclerosis, what is multiple sclerosis? This 
year the entire problem of multiple sclerosis 
has been raised bv the Commission of the 
Association for Research in Nervous and 
Mental Diseases, and it has fallen to me to for- 
mulate some si)ecial problems concerned in the 
experimental work to be done in this investi- 
gation. After giving the matter careful con- 
sideration, I have suggested the following 
questions : 

1. Is there any clinical constant in multiple 
sclerosis? Is there anything in its course or its 
symptomatology which we can regard as a 
clinical constant? It seems to me at present 
that the clinical constant is the inconstancy of 
the disease. What has been considered the 
characteristic triad of symptoms — nystagmus, 
intention tremor and explosive or scanning 
speech, is by no means adhered to to-day. 

2. Is there any paihoUuiical constant in mul- 
tiple sclerosis? Personally, I think the histo- 
logical picture is very protean, and that it is 
yet to be drawn in all its details. We have no 
final word in this respect as yet. I am certain 
that we have still to establish a pathological 
constant. Perhaps this is due to the fact that 
we do not get enough specimens and patho- 
logical material. In this connection, I am par- 
ticularly impressed by the fact that the nerv- 
ous system embrNologically comes from the 
same tissue which gives rise to the skin, the 
ectoderm. We know with what a vast varietv 
of changes and under what a great number of 
varying causes the skin is liable to show i)atho- 



logical alteration. The same thing may be true, 
to a large extent, in the nervous system. 

3. Is there any bacteriological constant in 
multiple sclerosis ? That was brought more into 
the foreground than any other problem in re- 
lation to this disease, largely because of the 
work which seems to indicate that the di>ease 
is transmissible from patients suffering with 
it. We know nothing definite as yet. but it 
looks to me as if the field in bacteriology- opens 
the most promising door to the solution of the 
important problem of this disease. 

J. Is there anv biochemical constant in mul- 
tiple sclerosis? This includes the study of the 
spinal fluid and brings up the question of ])ro- 
tein sensitization. 

So in the question, What is multiple scle- 
rosis? I think we must admit that we are 
all still largely in terra incognita — clinicalK, 
pathologically, and from the standpoint of 
etiology. 

Dr. Casamajor. Certainly this case we saw- 
to-day cannot be pathologically like the or- 
dinary case of multiple sclerosis. When I first 
saw this patient the impression I got was that 
she had multiple sclerosis with a rather rapid 
onset. Hut to-day those symptoms have all dis- 
a])peared. Of course there are fluctuations in 
multiple sclerosis, but we cannot explain her 
symptoms by a sclerosis — by an increase in 
neuroglia, for neuroglia fibers do not come and 
go like the tides. What has happened here is 
not multii)le sclerosis, but probably a multiple 
toxicosis. I think that Dr. Wechsler came 
nearest to the solution when he called it an 
anaphylactic reaction. Dr. Tilney spoke of the 
connection between the skin and the nervous 
s\stem. Possibly we shall be able to separate 
this condition which we call multiple sclerosis 
into a group of things, as in the skin condi- 
tions. If we could conceive of the nervous 
system reacting in an anaphylactic way to toxic 
substances as the skin reacts to urticaria, then 
we could gain some conception of the state of 
affairs existent in this patient's central nervous 
system. 

Let us not try to find a i)atholog}- that will 
fit the whole thing. Let us first try to fiml out 
what multiple sclerosis is. 
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1 am presenting the following case because 
it suggests a particularly interesting differ- 
ential interpretation. At first examination I 
was reasonably sure of the diagnosis, but ob- 
servation of the patient over a period of six 
months has raised certain doubts as to the 
correctness of the first impression. The his- 
tory and development of the j)atient\s symp- 
toms combined with certain atypical findings 
are of sufficient interest to warrant our dis- 
cussion of the case, especially from the 
standpoints of etiology and treatment. 

Patient, Mr. W., American, aged fifty- 
four, married; occupation, actor. V. C. No. 

29745- 

Complaint. — Inertia. Excitability, such as 

trembling when he is planning to go any- 
where or do some special thing. No ambition. 
No desire to do anything or go anywhere. 
Twitches during sleep. Spells of confusion, 
during which he cannot quite collect himself, 
cannot recollect the date, the dav of the 
week, etc. Nauseated sometimes during these 
spells, but never vomits. At times he may ask 
**Where were we yesterday?*' If told, he may 
reply that **it seems as though it were a year 
ago." " 

Duration, thirteen months; onset, acute; 
progress, about stationary in past ten 
months, but attacks of confusion are becom- 
ing more frequent of late. 

Fainilv History. — ^Mother died recentlv at 
eighty-seven, as the result of a stroke. 
Father died twenty years ago from pneu- 
monia. One sister alive and w^ell. Nothing 
similar in collateral branches. Wife has had 
one miscarriage (her blood Wassermann is 
said to be negative). 

Past History. — No serious illness of any 
kind. Scarlet fever as a child. Tonsillectomy 
thirty years ago. Has always been considered 
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a healthy man. Thirty-eight years ago the 
patient had an initial lesion. Was treated 
from the beginning for three years with 
mixed treatment. For periods since then he 
has resumed treatment for a few months at 
a time. Formerly he had frec|uent attacks of 
pharyngitis, but no serious trouble since his 
tonsils were removed. No accidents, no head 
injuries, no operations except tonsillectomy. 
No motor disturbances, no convulsions, no 
diplopia, no speech disturbances, no visual 
disturbances, no vertigo, no dysesthesia, no 
pains, except infrequent headaches. No vom- 
iting up to i)resent illness. Alcohol always in 
moderation. Has smoked in moderation. Tea 
and coflfee not in excess. 

Present Illness. — Was perfectly well up to 
thirteen months ago. He then complained of 
headache for about two days, rather severe 
at first. The second day he vomited several 
times, and had diarrhea. There were no 
nasopharyngeal s}'mptoms. On the second 
and third days his wife ol)served trembling 
of the patient's lips, and spells of weakness 
and drowsiness. He had a low fever varying 
between 99° and loo*^ for about a week. He 
slept well every night, but also during the 
day. He was allowed to be up and dressed, 
but he would be inclined to lie down and 
doze for short periods frequently during the 
day. During the periods when his li|)s would 
tremble, his eves would fill with tears, al- 
though he did not have any emotional upset. 
The drowsiness during the day continued for 
three months in marked degree, but since 
that time, in spite of an inclination to sleep, 
he cannot always get to sleep when he lies 
down during the day. For the past ten 
months he has l)een troubled with insomnia. 
He lies awake at times until 6 a. m. As a 
rule he gets to sleep about 3 a.m. (The pa- 

cal Staff, Vanderbilt Clinic. February 28, 1921. 
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tient usually does not retire before 1 130 l)e- 
cause of his work, which necessitates his 
keeping late hours.) 

No diplopia, and no facial weakness have 
ever been observed. In the first week of his 
illness he was somewhat delirious, but not at 
any time since. His wife says that there have 
been no delusions, no hallucinations, or other 
abnormal mental phases, but in the past thir- 
teen months his memorv has Ijeen affected 
for recent events, though not for past. He 
recalls events of twenty years ago perfectly. 
He has difficulty in concentration, as for 
example, in writing letters. He reads the 
newspapers, but says he does not retain well 
what he reads. He can memorize, however. 
Some months ago he memorized several 
poems and small parts, which he has retained 
perfectly up to the present. (Patient recited 
one for me without noteworthy error.) 

He is depressed most of the time, disin- 
clined to talk or mingle with others. He rec- 
ognizes the change that has taken place, and 
is quite discouraged. 

For the first nine months he was unable to 
do any work, but recently he has been able to 
do **extra work" on the stage. This does not 
entail any speaking parts, but appearing in 
crowd scenes, etc. Very infrecjuently the pa- 
tient experiences a sensation of well-being 
which soon passes off. There has been no 
expansiveness and no exaltation of thought 
or of manner. 

The symptoms enumerated above have 
been present off and on since the acute onset, 
and his wife is very definite in asserting that 
up to that time the patient was absolutely 
well. 

Appetite has been poor recently. Rowels 
c[uite regular. No loss in weight. No resp- 
piratory symptoms. No urinary difficulty of 
anv kind. No sexual desire since his illness. 
At my suggestion the patient has been re- 
ceiving intravenous salvarsan treatments in 
this department since last September. 

EXAMIXATIOX 

Voluntary Motor System. — There are 
no abnormal attitudes or deformities. The 



gait is normal in every respect. Equilibratory 
and non-equilibratory tests for upper and 
lower extremities present no deviation from 
the normal. No dysmetria. 

Skilled acts. — Speech is normal, both spon- 
taneous, and in test phrases. 

Abnormal Involuntary Movements, — 
Careful observation reveals no tremors ex- 
cept very slight movement in the tongue. No 
other abnormal movements present. 

Reflexes 

DEEP Riijht Left 

Tricipital 2 2 

Bicipital I I 

Radial ■ • . . . i i 

Palcllar i plus I 

Achilles I plus I 

SUPERFICIAL 

.Supra-umhilical o o 

Suprapubic 2 2 

Upper lateral abdominal 1 i 

Lower lateral abdominal 2 2 

Cremasteric ■ • . . i i 

Plantar flexion o o 

Babinski . . o o 

Muscle Strength. — There is no detectable 
weakness in any of the muscle groups. 

Muscle Status. — There is no atrophy, and 
no hypertrophy. Tone is quite normal. Con- 
sistency normal. 

Abnormal Associated Movements, — None 
noted. 

General Sensory. — Touch, pain and 
temperature sensibility is normal throughout. 
V^ibratorv and muscle-tendon sense unaf- 
fected in upper and lower extremities. Stere- 
ognosis, normal. 

Cranl\l Nerves. Optic, Oculomotor, 
Trochlear and Optic Apparatus. — Fundi 
normal. Pupils equal, practically rotmd, nor- 
mal in size, central. They react to light 
rather slowlv on each side, and the excursion 
is not as wide as commonly seen. To con- 
vergence there is prompt and normal re- 
action. It is questionable whether the dis- 
parity between the light and convergence 
reactions is sufficient to call the pupils of the 
Argyll-Robertson type. There is no strabis- 
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mus, no ptosis, no exophthalmus or enoph- 
thalrnus. Slight exophoria of left eye in 
convergence tests. No nystagmus. Palpebral 
fissures equal. 

Acoustic and Ear. — Not tested. Hearing 
apparently normal. 

Trigeminus and Mouth. — Motor status 
normal. Teeth show many fillings. Consider- 
able leukoplakia. 

Facial and Face. — Motor status normal. 
Articulation of labials normal. Associated 
movements of face, eyes and head normal. 
Vasomotor and secretorv status normal. 

Glossopharyngeus, and Vagus, Pharynx 
and Larynx. — Uvula moves normally. Pho- 
nation normal. Swallowing normal. 

Spinal Accessory. — No deviation from the 
normal. 

Hypoglossus and Tongue. — Tongue pro- 
trudes in the midline ; is placed in each cheek 
normally. Trophic status normal. 

Mextal Status. — The patient is intelli- 
gent, cooperative, and presents no emotional 
instability. He is quite conscious of his di- 
minished memory for recent events. He re- 
cites poetry learned several months ago, 
without manv errors. There is no obtain- 
able evidence of hallucinations, delusions, or 
other psychotic manifestations. 

Systemic Examination. — Teyumentary 
status normal. 

Glandular Status. — Thyroid normal. Ton- 
sils present but show no noteworthy abnor- 
mality. No cervical or inguinal adenopathy. 
An epitrochlear gland can be felt on the left 
but not on the right. 

Cardiovascular. — Pulse normal in rate 
and rhythm. Systolic pressure 148 mm. 
Heart normal. 

Gastro-intestinal. — Nothing abnormal de- 
tected. 

GenitO'Urinary. — No urinary disturbance. 
Sexual desire absent for past thirteen 
months. 

Laboratory Tests. — Blood Serum \ Was- 
sermann four plus positive. 

Spinal Fluid: Globulin, two plus. Wasser- 
mann negative to 2.0. 



SUMMARY OF IMPORTANT SYMPTOMS 

AND FINDINGS 

1. Acute onset, thirteen months ago with 
headache, low fever, vomiting, diarrhea, 
drowsiness and nervous symptoms. 

2. The persistence of drowsiness, with in- 
somnia of varying intensity. 

3. Decided change in personality; poor 
memorv for recent events; attacks of con- 
fusion; excitability; apathy. 

4. Questionable inequality in deep reflexes 
of lower extremities; questionable Argyll- 
Robertson pupils; loss of sexual desire. 

5. Positive Wassermann reaction of blood 
serum. Negative spinal fluid. 

DISCUSSION 

The acute onset of our patient's illness at 
a time when epidemic encephalitis was at its 
height, together with symptoms quite char- 
acteristic of certain types of the disease, nat- 
urally suggests one diagnosis. Certainly if we 
did not have a definite historv of luetic in- 
fection with positive blood findings, we 
would be quite satisfied with such an ex- 
planation. For although the mental picture 
presented here has not been described to my 
knowledge, all of us have been brought face 
to face with similar atypical mental states 
following encephalitis. We are all familiar 
with the various psychotic and nervous 
phases of the onset, but sufficient time has 
not yet elapsed for establishing our informa- 
tion as to the mental sequelae of extensive 
involvement of the central nervous svstem in 
certain cases. We are familiar with the Ar- 
gyll-Robertson pupil and other organic se- 
(|uelae of this disease. Hence when we are 
confronted with such a picture, combined 
with a positive Wassermann, the problem 
.should enlist our special interest. 

General paresis, of course, must be ser- 
iously considered in this case. Progressive 
failure of the mental powers, failure to ap- 
ply one's attention continuously, lapses of 
memory, irritability, restlessness, depression 
or excitement, mav characterize the earlv 
stage. But in the majority of cases we usually 
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find more outstanding sym|)lonis after the 
lapse of a year. We have seen th«it there is 
no expansiveness in this patient, no real de- 
terioration, in fact, none of the clas>ical 
signs and sym|)tonis of advanced paresis. 
Persrmallv I do not lK*lieve that the treat- 
nient to which he has l)een submitted could 
have prevented the exhibition of further 
signs and symptoms, if the underlying pn»- 
cess were that of paresis. The results of the 
examination made this week are identical 
with those of .six months ago. Unfortunately 
only one spinal fluid examination has been 
()l)tained, and in the fluid previously submit- 
ted no cell count or Lange test was made. 
But the Wassermann of the fluid was nega- 
tive. This fact alone is of no value, but I be- 
lieve that when the clinical features are con- 
sidered with it we can be (|uite sure that we 
are not dealing with paresis as a clinical 
en tit v. 

If we disregard the acute onset as being 
due possibly to some coincidental infection 
or toxemia, we still have to account for the 
drowsiness which persisted for so long a 
time. The persistent insomnia during the 
past ten months, which developed acutely, 
after three months of normal sleeping and 
many periods of sleep during the day, is not 
easily exj)lained. 1 have been unable to sat- 
isfv mvself entirelv as to the existence of an 
epidemic type, but it is difficult to explain 
some of the symptoms by any other interpre- 
tation. 

Vascular syphilis of the brain seems to be 
the most acceptable diagnosis in this case. 
The patient is having more frecjuent "spells 
of confusion'' although his other symptoms 
remain practicallv stationarv. To mv mind, 
these suggest vascular disturbance of a tem- 
p(;rary nature. The change in personality is 
undoubtedly due to organic changes, the re- 
sult c)f vascular disease. The positive blood 
and negative fluid findings would bear us out 
in this interpretation. Personally, I have 
never encountered .vascular syphilis mani- 
festing itself in such an abru])t fashion, with 
fever and persistent drowsiness. I should be 
very glad of the opinion of the conference 
upon this point. If this patient had an en- 



cephalitis, as w(juld seem probable, it is 
interesting to note the development of cere- 
bral syphilitic lesions u|K)n the basis of an 
acute infection. 

DlSCt'SSlOX 

1>K. C'oK.N'WALL. I have Ijeen treating this 
man for six months and until to-day, when the 
case was presented, I had not connected the 
acute attack that he had some time ago with 
his present condition. I had labeled him a case 
of vascular syphilis of the cerebral tyi»e an<l 
believed that that was sutlicient to account for 
his lapses of memory as well as some of the 
other symptoms that Dr. McKendree has 
touched upon or that his wife has explaine<l in 
detail. I did not think that he was a case of 
paresis. Because of the frequency with which 
we see cases of neurosyphilis that have certain 
mental disturbances, slight depression, anxiety, 
moderate tremors of the tongue, with inability 
to concentrate, and the tendency that there is 
to call them all paresis, I have been callin^^ 
them parenchymatous neurosyphilis, believin|j: 
that that term covers the pathology. 

I do not know how we are going to distin- 
guish the diagnosis of cerebral vascular syphilis 
from encephalitis when the two diseases occur 
at the same time, unless cases of encephalitis 
reported by the early authors on this subject 
might be utilized by us in a study of the sugar 
content of the cerebrosjnnal fluid. In going 
over some of the early cases I find that some 
were reiwrted as encephalitis, having in the 
absence of dial:)etes an increase of sugar in the 
cerebrospinal fluid. I think it would be interest- 
ing to study cases in that light now. 

Dr. McCx^^^BER. In the absence of unequal 
and irregular pupils, and the fact that there 
are no marked fibrillary tremors, I do not think 
that we can make a diagnosis of paresis. I 
think it is more likely a vascular syphilis. 

Dr. Sands. The first picture that came to me 
was that of a cerebral arteriosclerosis of the 
Binsvvanger type. However, the patient has a 
definite history of an initial lesion, and a four 
plus Wassermann. Furthermore the fact that 
he has no changes in the retinal vessels might 
dispel the idea that this was a case of the 
Binswanger cerebral arteriosclerosis. The next 
thing was a diagnosis of encephalitis. Whether 
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he has that condition or merely a syphilitic 
endarteritis is important. 1 feel that he has 
more than an ordinary cerebral vascular syph- 
ilis. Cerebral vascular syphilis invariably comes 
on a little earlier in life; it is a mesodermal 
syphilis. The fact that he does not show more 
of general paralysis does not mean much. I 
feel that he presents the condition which 
Pearce J3ailey described some time ago as the 
pre-paretic period of general paralysis. The 
fact that he has had negative Wassermann does 
not mean much because one examination is not 
sufficient. I would like to have three Wasser- 
nianns of the spinal fluid made by three dif- 
ferent persons. We liave now a case in Bellevue 
brought in to prove that he has nothing more 
than a traumatic neurosis. The usual tests ex- 
cept spinal puncture had been made. At one 
time a two plus blood W^assermann had been 
obtained in our wards. The ordinarv routine 
lumbar puncture was done and the result was 
a four j)lus Wassermann. The blood gave a 
one plus reaction. 

This case to mv mind, while it is little more 
than ordinary cerebral vascular lues, belongs, I 
think, to the pre-paretic group of syphilis. 

Dr. Polon. The patient's incapacity to work, 
his changed personality and absence of localiz- 
ing signs, most likely speak for a parenchy- 
matous change in the brain. The prominent 
symptoms are sluggish pupillary reaction to 
light, positive Wassermann and changed per- 
sonality, and all that follows what api)ears to 
have been an attack of lethargic encephalitis. 
Time and again observers have rejx^rted the 
initiation of a general paralysis following this 
disease. I would therefore conceive this case 
to be what Dr. Sands has termed a ])re-paretic 
state initiated by the attack of encephalitis the 
patient had. 

Dr. Weciisi.kr. This man undoubtedlv had 
an encephalitis. Frecpiently we see i)sychic 
changes following encephalitis, so why should 
we blame the luetic process for these changes? 
There is no other symptom in favor of paresis. 
His confusional stale is not a very pronounced 
one. I think this is a distinct ence])halitic 
process which has left in its wake certain slight 
mental symptoms, and I should think that the 
prognosis would be good. I should leave out 
further specific treatment. For one thing, I do 
not think it will help him and for another it 



will confirm him in the thought that he has 
lues. 

Dr. Rossett. I am inclined to agree with Dr. 
AVechsler. At present I do not see why we 
should say it is pre-paresis, although he may 
have syphilis and may have paretic symptoms 
in time. 

Dr. Lehman. I agree with Dr. Wechsler. 
I do not think there are enough physical find- 
ings or mental changes to label this man a 
paretic. 

Dr. TiLNEV. We know this man has syphilis. 
His cerebrospinal fluid may not be positive but 
his blood is, and that is something which we 
must not overlook in our treatment. No one 
would presume to say that there is not some 
involvement of his central nervous system by 
the syphilitic process. Whether he has had en- 
cephalitis or not, he should have antisyphilitic 
treatment. 

Dr. Casamajor. I think the important thing 
to bear in mind is that this man undoubtedlv 
has syphilis. As to the suggestion of having 
Wassermann tests made at several laboratories, 
personally, I am against this. If you have 
enough examinations made you can get a posi- 
tive Wassermann from some place. But that 
often means that an individual is trying to 
prove something. When you have a report 
from one good laboratory, that is enough. If 
vou increase tlie number of laboratories vou 
increase the chances of error. 

The patient has syphilis; he has a changed 
mental state, a change of personality. It is not 
a paretic type of deterioration. It is much more 
an arteriosclerotic type. The mental changes 
he shows are not the changes that have been 
described in epidemic encephalitis, nor are 
these periods of confusion at all reminiscent 
of a neurotic state. I think this man has an 
organic disease of the brain with intermittent 
variations which make it look as though it is 
due to a vascular lesion. I am not at all en- 
thusiastic about calling these conditions ])re- 
paretic stages. That I think is too fine a ])oint 
to make clinically. Nor do I think that we can 
speak of i)arenchymatous syphilis as a thing 
ai)art from the rest. 

(leneral paresis means a clinical entity, a 
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definite projjnosis, and leaving out the question 
of legal medicine altogether, I do not see how 
we can get away from the term general paresis. 
I am sorry we did not get a gold curve in this 
case, it might have helped us. We might have 
gotten that typical curve which is usually seen 
in general paresis. 

I think the question as to whether the man 
had syi)hilis is a question much more nearly 
settled than if the man had encephalitis. The 
arterial changes may well have given us all 
the things that Dr. McKendree has spoken of. 
Certainly we see cases of cerebral syphilis 
which are diagnosed as epidemic encephalitis. 



I have seen three cases of fractured skull that 
were diagnosed as epidemic encephalitis. I 
would be much more inclined to doubt that 
he had epidemic encephalitis than that he had 
syphilis. 

Dr. McKendree. I would like to mention 
one little incident which is against this being a 
case of psychoneurosis. During one of his 
periods of confusion he asked his wife: 
**\Vhere are our dogs?" She replied, **\Ve 
never had any dogs," to which he answered, 
"Oh, I see." That one phrase, I think, takes 
him out of the psychoneurotic class. 
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At one of the Neurological Conferences 
held in December, 1920, at the Vanderbilt 
Clinic, a case was shown of epidemic en- 
cephalitis with a progressive paralysis agi- 
tans syndrome. The case presented to the 
conference to-day, although showing symp- 
toms of paralysis agitans, gives signs other 
than those of the extra-pyramidal system. 
Also of especial interest is .in exacerbation 
of the symptoms following one year's ap- 
parent improvement in health. 

J. G., patient in third male medical ward 
of the Post-Graduate Hospital, age nine 
years, white, American, of Italian descent, 
schoolboy. 

History. — The present illness began about 
one year ago, January, 1920, with quite sud- 
den onset. The symptom first noticed was 
fever accompanied with a malaise state. At 
the time of onset, there was projectile vom- 
iting, which continued irregularly for sev- 
eral days; this was not preceded or accom- 
panied by nausea. The patient was consti- 
pated. There was difficulty in voiding urine, 
which disturbance lasted for several days. 
A urinalvsis made at the time showed a 
hematuria. In a few days the febrile condi- 
tion was accompanied with delirium and a 
complaint of intense pain in the sub-occipital 
and post-cervical regions, also pains in the 
left arm and leg. 

The symptoms gradually subsided and at 
the end of three weeks the patient was out 
of bed. When he began to walk, an unsteadi- 
ness of gait and a tremor of the left hand 
and foot w^re noticed. Diplopia was also 
complained of at this time. The parents ob- 
served an emotional change. The boy was 
impatient and irritable, had fears and cried 
often without sufficient cause. 



During convalescence he has progressed 
quite well, the body strength improving. He 
has had a good appetite and has slept well, 
but he has been more emotionallv unstable 
than before the illness and the tremor of the 
hand and foot has never entirely disappeared. 
Because of this condition, he has not re- 
turned to school during the past year. 

On January 19, 1921, one year after the 
initial symptoms of his illness, the patient 
was (juite suddenly taken ill with a fever and 
vomited at infrequent inter\'als; the vomit- 
ing was of the projectile type, without 
nausea. There was no constipation. The 
bladder became distended with urine and 
there was difficulty in voiding. The tremor of 
the hand increased and the emotional state 
became more unstable. 

On January 26, 1921, the patient was ad- 
mitted to the Post-Graduate Hospital on Dr. 
Tilney*s service as an ambulatory case, wMth 
the following complaints: tremor of the left 
hand and foot, slight unsteadiness in gait, 
post-occipital headache and unstable emo- 
tional state. 

Injuries and Diseases. — Tonsillectomy 
performed in 1915. Measles at four years of 
age. 

Habits and general physiological status, 
— Drinks a cup of tea daily. Kept awake dur- 
ing the day, but sleeps poorly during the 
night ; is usually wide awake until 3 or 4 a.m. 
Appetite is good, bowels have l)een regular, 
nocturia two or three times a night. 

Family History. — Father, age forty years, 
alive and well; mother, age thirty-seven 
years, alive and well, four brothers and two 
sisters alive and well. 

Voluntary Motor System. — Abnormal 
attitude^ and deformities: Stands erect. The 
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left k^ and thi^h are slightly smaller in cir- 
cmnference than the right. 

(jiiit: He walks slowly with a very slight 
tendency to drag the left leg. The head is 
held sliglitly stiff with a slight anterior 
flexion; there is an impaired associated 
movement of the left arm. lie stands on toes 
well, hut is unsteadv when he stands on heels. 
Coordimition: Patient is right-handed. 
E(|uilil)ratory: He stands normally with feet 
together, eyes open. Romherg is ahsent. 
Stands normally on the right foot, hut has 
slight unsteadiness when .standing on the left. 
Non-e(|uilihratory: Finger-to-nose, finger-to- 
finger, each finger-to-thumb tests are per- 
formed normally on the right side. On the 
left there is a possible slight ataxia and this 
is accompanied with a slight tremor. Finger- 
to-thuml) — this is done more slowlv on the 
left. Pointing and pass-pointing are per- 
formed normally on the right and left. Heel- 
to-knee and along-shin tests are performed 
normally on the right, fairly well, but more 
clumsily on the left. Adiadochokinesis: 
Right is absent, left is present. Dysmetria: 
Absent on right and left. 

Skilled .'lets. — No apraxia or aphasia. 
Speech is of slow rate and in a monotonous 
tone. 

Abnormal Involuntary Movements. — 
There is a sIow% coarse, regular tremor, of 
eciual force and amplitude, of the left hand 
and foot seen at rest. It is of greater ampli- 
tude in the hand than in the foot, is de- 
creased bv volitional effort and increased bv 
emotion. No tremor is seen in the right upper 
and lower extremities. 

Reflexes: 

iiKKP Left 

]\\\\ .. . • Active 

Picionil • \cti\e 

I >ioi'i)s Active 

Tricep.s • • . • ■ \ctive 

Radi.'il \ctive 

I 'Inar . . • Sli.uht 

Suprapatellar \ctive 

I'alellar \*ery acti\ e 

Palello-addnctor, \< to I \l)sent (LtoR) Absent 

I'ihio-addiictor (periosteal) .Active Sli^lit 

Tihio-addiictor, R to 1 Ahseiil (LtoR) Absent 

Cuhoido-di^ital (dors. flex. 

toes) \clivc Active 

Achilles Very active Active 

Ankh^ clonus Transient Absent 



Hu)ht 
yXctive 
Active 
Active 
Active 
Active 
Sli.uht 
Active 
Active 
Active 



Sl'PEKFKIAL Left 

C ilio^pinal Present 

Supra-umbilical \ctivc 

Suprapubic Active 

I'ppcr lateral abdominal. - • .Active 

Lower lateral abdominal \ctive 

Cremasteric - • Active 

Plantar flexion \bsent 

Habinski (toe) Present 

Habinski ( fanninj^) Present 

(haddock Present 

(iordon \bscnt 

Oppenheim • ■ Absent 

Schater \bsent 



Right 

Present 

Active 
Active 
Acii \ e 
Acti\e 
Active 
Active 
Absent 
AlKcnt 
Absent 
Absent 
Ab>ent 
Absent 



Musele Strength. — He is able to rise from 
recumbent position to sitting and from sit- 
ting position to standing without difficulty. 
Opposed movements of the left upper and 
lower extremities show a degree of strength 
slightly less than normal. 

Musele Status. — There is a slight atrophy 
of left thigh and leg muscles and a lessened 
consistency of the left thigh and leg. The 
tone as tested by extensibility of the joints 
shows a cogwheel movement of the left 
elbow. 

Abnormal Associated Movements. — A 
doubtful Hoffmann sign and the thumb sign 
of Klippel-Weil are present on the left. The 
sign of Grasset-Bychowski is absent. 

(iENKRAL Sensory. — Touch and touch 
acuity, pain (superficial and deep), tempera- 
ture (cool and w^arm), vibratory and muscle- 
tendon sense and stereognosis are normal. 

Cranial Nerves. — Olfactory: Smell 
(subjective) normal. 

Optic: Oculomotor, Trochlear, Ahducens 
Nerves and Optic Apparatus. Vision, left 
and right, acuity and fields are normal. 
Fundi are normal. Pupils, left is less than 
right (L. 3 mm., R. 3.5 mm.) in diameter. 
Shape, both pupils are somewhat oval in 
shape. Position is normal. No hippus present. 
The reaction to light, direct, left and right, 
is prompt and of good amplitude; consen- 
sual, l)oth left to right and right to left, is 
normal, and there is no Argyll-Robertson 
pupil. Position of the eyes is normal and 
there is no diplopia at present. There is no 
limitation of voluntarv movement. There is 
a nystagmoid movement, lateral in direction 
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and of small amplitude to the right; this is 
also present slightly to the left. Palpebral 
fissures are equal. No abnormalities of iris, 
lens, media, cornea or conjunctiva. 

Acoustic ncn:c and ear: (a) Cochlear, 
hearing, subjective and objective is normal ; 
(b) Vestibular, caloric, rotatory and Hitzig 
tests not made. 

Trigeminus Xerve and Month: Masseter 
of normal strength. Corneal reflex, left and 
right, is normal. Teeth are irregular in 
position. 

Facial Nerve and Face: Taste, subjective, 
is normal. The left lower facial muscles 
seem slightly flattened with a slightly de- 
layed movement of left lower facial grouj) 
on voluntary motion. No change in the vaso- 
motor and secretory status. 

Glossopharyngeiis and Vagus Nerves: 
Taste is normal, position of uvula central 
and the movements of the palate during pho- 
nation are normal. The voice is of a monot- 
onous tone. There is no difficulty in swal- 
lowing. 

Spinal Acessory Nerve is normal. 

Ilypoglossus Nerve and Tongue: The 
tongue is protruded in the midline, and the 
movements in all directions are normal. 

Mental Status. — The impression as to 
intelligence is that he is normal, but there is 
a manifest emotional instability. 

Systemic. — The skin is smooth and moist 
and he perspires freely over body. Tonsils 
are enlarged and a few lymph glands are 
palpable in the cervical region. Cardiovascu- 
lar: a systolic murmur is heard at the apex 
and base. 

Respiratory, gastro-intestinal and genito- 
urinary systems were negative at the time of 
examination. 

LABORATORY EXAMINATIONS 

January zy, 1921 ; urinalysis showed the 
urine cloudy, sp. gr. 1.020, alubmin and 
sugar negative, microscopical examination 
neg«itive. February 2, 192 1 ; color amber, 
reaction alkaline, sp. gr. 1.022, albumin 
negative, sugar present, 4%. Microscopical 
examination negative. January 28, 1921; 



blood Wassermann negative; spinal fluid 
Wassermann negative; colloidal gold nor- 
mal ; the spinal fluid shows i cell per c.c. 
and no increase of globulin. 

SUMMARY AND CONCLUSION 

A boy in good health was suddenly taken 
ill with fever, malaise and projectile vomit- 
ing. This was quickly followed I)y delirium, 
a distended bladder, with a loss of expulsive 
I)ower and a hematuria. There was sub- 
occipital pain, also pains in the left arm and 
leg. The symptoms gradually .subsided and 
the patient was out of bed at the end of 
three weeks. He then first complained of dip- 
lopia and the parents noticed a constant 
tremor of the left hand and foot and an un- 
steadiness in gait. He was emotional. The 
boy's health improved, he was out of doors 
and played with other children, but there was 
a residual non-intention tremor and the as- 
sociated movements of the left hand and foot 
were impaired. He has remained very emo- 
tional. At the end of one year, he developed 
a low-grade fever with projectile vomiting, 
distended bladder and increased tremor of 
the left hand and foot. There were also 
rather intense emotional reactions and head- 
aches. The neurological examination showed 
signs of a paralysis agitans syndrome and 
some pyramidal tract signs. With two weeks' 
rest the tremor has slightly diminished and 
the patient has gained two pounds in weight. 
The initial symptoms one year ago are in- 
terpreted as clinical manifestations of an 
acute inflammatory process w-ith a moder- 
ately severe toxemia involving the cerebrum 
and basal ganglia. This process, or the patho- 
logical changes following, have never en- 
tirely subsided and one year later there is an 
exacerbation of the symptoms with gastro- 
intestinal and bladder disturbances and emo- 
tional reactions as in the primary attack. 
Among the large number of cases of epi- 
demic encephalitis there are many which ap- 
parently entirely recover, but the study of 
this case leads one to question how long 
following convalescence there may be a re- 
lapse or recrudescence of symptoms in this 
disease. 
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DISCUSSION 

Dk. Tu.nky. I (io not think there is any 
(juestion as to the diajpiosis in this case. The 
point that interests me most is the lony i^riod 
between the initial attack and the secomi out- 
hurst of the symptoms. It seems to me there is 
a possibility, already mentioned a number of 
times, of the organism remaining sitmewhere 
in the body in a state of latency. These recru- 
descenl outbursts of the symptoms resemble 
what we are familiar with in syphilis of the 
nervous system, and it makes one think that 
the particular jtathogenic agent must he held 
in a state of rest somewhere. \Ve have already 
discussed the two most im]H»rtant jvissihiHties 
that have been raised up to this time: first, 
that the organism is held in the i>erivascular 
lymph spaces and then, under some stress. 
becomes active again ; second, that these pa- 
tients may be carriers of the disease in the 
mucous membrane of the up|>er respiratory 
passages for a much longer ]>eri<Kl than we 
think. 

I believe jjerhaps one of Ihe first i>rocedures 
that should he followed in all cases of epi- 
demic encephalitis, after the acute symptoms 
have subsided, is to make a washing of the 
nasopharynx , ami perform a test to find out 
whether any viable organisms of the disease 
are lodged in the mucous membrane. I would 
certainly advise this test in the tight of the 
many cases we have seen in which the patient 
has been pronounced recovered an<I yet the 
symptoms return sometimes with greater in- 
tensity than they had in their initial attack. 

That is the practical side of this jwriicular 
discussion. Now as to the localization of the 
lesion. Il seems to me we are <lealing here with 
e,\actly what Dr. Rlakeslee has consideveil it, 
namely, an involvement of the striatal system 
extending, as it well may, into the )>rojection 
system of the pyramidal tracts and thus ac- 
counting for the coexistence of pyramidal and 
e.xlra pyramidal symptoms. The emotional in- 
stability probably indicates an extension of the 
more severe lesions into the region of the opiic 
thalamus. So we have another one of those 



instances in which we see combined in a s 
patient the possibilities of involvement nes 
base of the brain, including the optic thai 
which controls the emotional status, the 
amidal tract, and the striatum, producinj 
symptoms in this case of paralysis a| 
t>>ije. 

Dr. Os.nato. There is one thing about 
case that might be mentioned: This s« 
attack was ushered in by an acute co 
That emphasizes the possibilitv of an a 
reinfection. 

Another point: In his attack of more tl 
year ago he had retention of urine, and 
with the second attack the most prom 
symptom at first was the trouble with 
turition. This is interesting from a pli 
logical standpoint. There has always 
some discussion as to whether there mai 
be a cortical center of micturition. This 
showed in the beginning delirium and 
tional changes, purely cortical and pyrar 
manifestations. The only form of para 
that he shows now is an upper motor neii 
Ivjw. Many cases of epidemic encephalitis ; 
just that thing. 

The emotional changes in encei)halitis 
been likened to those seen in dementia pr 
more than in anything else. This boy, 
instance, will cry with apparent great fear 
minute, and the next minute will smile 
play with everybody in the ward. 

I It was suggested that a colloidal tes 
made in this case because meningitis had 
been ruled out and the illness had started 
a hematuria. The results of a colloidal gold 
might indicate whether the condilion i 
meningitis or encephalitis,] 

Dr. Ri-akkslee. I think there is no di 
alxml this being encephalitis. I saw a g 
many cases of meningitis when I was in 
army. But this one differs from them. A 
the colloidal gold test as a means of differei 
tion between meningitis and encephalitis, 1 
not agree with that belief at all. 
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INTRODUCTION 



The functions of few structures forming 
part of the brain have remained so veiled 
in mystery as that of the corpus striatum. 
Up to recent years the question was still 
being asked, "What is the influence of these 
central grey masses upon the innervation of 
the body?" Some authors denied that they 
played any appreciable part in the activity 
of the nervous system. It was useless to 
search French or foreign textbooks of neu- 
rology for a chapter dealing with the path- 

*Annales de Midecine, August, 1920, Vol. VIII, No. 



ological symptomatology produced by lesions 
of the caudate and lenticular nuclei. It was 
therefore not at all unexpected to find a 
neurologist like Edinger^ astonished at the 
limitation of our knowledge of the functions 
of the corpus striatum. About ten years ago 
the Frankfurt neurologist expressed himself 
as follows: "There is scarcely anything 
which shows more clearly how faulty our 
powers of observation^have been than the 
fact that we know nothmg of the functions 

2, p. 116. Translated by permission of the author 
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of the coqjus striatum and that we know 
nothing of the symptoms resulting from its 
de-truction or irritation." 

This mystery must have especially inter- 
ested an anatomist like Edinger since he had 
made a special study of the corpus striatum 
in the vertebrate series. For a long time he 
had recognized its importance and constancy 
in the general plan of the nervous system. It 
is difficult to understand how an organ occur- 
ring in 6sh and reptiles, forming the major 
part of the cerebral hemispheres in birds, 
and myelinizing s'j precociously in the 
human fetus that the 6bers of the ansa 
lenticularis are surn^nded by a myelin 
sheath as early as the fourth month, could 
fail to have any appreciable function. How 
can we admit that the destruction which so 
often occurs in the human corpus striatum 
is not manifested by identifiable symptoms? 
Of course, one could reply that in man the 
striate body constitutes a system undergoing 
regression and that its function, mysterious 
in lower animals, tends to become more and 
more effaced by the preponderance of higher 
centers. That this is a most specious argu- 
ment is established by plain facts. C. and O. 
Vogt* pointed out that the striate body, 
from the structural point of view, has 
none of the characteristics of a rudimentary 
organ. We cannot establish, in the striate 
bo<ly of man, any modification of structure 
as compare<l to that of the cercopithecus,* 
for example. Despite the most careful re- 
searches, no trace of regression can be 
found. From the anatomical point of view 
alone everything points to the fact that the 
striate body must possess important func- 
tions. This makes it reasonable to believe 
that our estimate of the importance of its 
physiology .should be iMore extensive than 
has been in the past. 

The scarcity of physiological and clinical 
data bearing on the striate body does not 
mean that many persons have not concerned 
themselves for some time past in unveiling 

• CcmipilhprKs : A species of monkey. The 
Klhiopian rep resent alive of the Asiatic macaques. 
ilnfychpfdia lirilannica. Xll, 670. 
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ate body in man seems worthy of our atten- 
tion. We are indebted to the very recent 
researches of C. and O. Vogt, Bielschowsky/ 
Malone® and Ramsay Hunt® for data indis- 
pensable to the comprehension of certain 
anatomico-clinical syndromes which we have 
in view. This will be our excuse for pene- 
trating the arid soil of anatomy and explor- 
ing that which, even yesterday, was con- 
sidered a part of the vast terra incognita of 
the brain. 

II. HISTOLOGY AND CONNECTIONS OF THE 

CORPUS STRIATUM 

A. Introduction. — The corpus stri- 
atum is composed of two elongated masses 
at the base of the brain. These masses are 
two nuclei, distinct in appearance; the 
caudate nucleus, intra-ventricular, and the 
lenticular nucleus, extra-ventricular. In re- 
ality this morphological distinction does not 
correspond in any way to the real separation 
of these nuclei. 

In some cross sections of the brain the 
lenticular and caudate nuclei appear very 
distinct, isolated as they are by the anterior 
limb of the internal capsule. Other sections 
taken lower down show fusion of the ex- 
ternal segment of the lenticular nucleus with 
the caudate nucleus. This external segment 
of the lenticular nucleus, the putamen, 
belongs, from its appearance, to the caudate 
nucleus and may be distinguished micro- 
scopically from the two internal segments 
of the lenticular nucleus, which together 
form the globus pallidus. There is a great 
deal more than a resemblance. The recent 
researches of Vogt, Bielschowsky, Ramsay 
Hunt, Malone and others, have shown the 
fundamental fact that the putamen has the 
same histological structure as the caudate 
nucleus. The putamen and caudate nucleus 
are formed by an interlacing of the fine 
nerve fibers in the interstices of which are 
found two varieties of nerve cells. The 
first variety consists of the cells called type i 
of Golgi, with long axis-cylinder, and abun- 
dant protoplasm, through which are scat- 



tered the chromatophile bodies of Nissl, 
highly colored and filled with lipochrome 
(Bielschowsky) ; the second variety is made 
up of nerve elements called type 11 of Golgi, 
with short axis-cylinders, many richly rami- 
fied dendrites, whose small amount of proto- 
plasm contains no chromatophile bodies. 
Bielschowsky has pointed out that around 
the cells of type i neuroglial corpuscles very 
often accumulate showing the fragility of 
these elements. The same author showed, 
moreover, that very often the vessels of the 
putamen are surrounded by a calcareous 
carapace unaccompanied by any appreciable 
symptoms attributable to this condition. 

Quite the opposite, the globus pallidus is 
made up exclusively of a single variety of 
cells, those of Golgi type i, whose character- 
istics are mentioned above. The axis-cylin- 
ders which are derived from them are ex- 
tremely long and cannot be followed for 
more than a small part of their length. Large 
numbers of endings of unmyelinated nerve 
fibers coil around the surface of these cells 
(Bielschowsky). From this description it 
follows that the caudate nucleus and the put- 
amen belong in the group of allomorphic nu- 
clei in the sense of Kohnstamm and the glo- 
bus pallidus in the group of isomorphic 
nuclei. 

Though the histology of the lenticular 
and caudate nuclei can be schematized in 
this way, the plan of the connections of these 
ganglia with the brain is a far more difficult 
matter. It is to J. Dejerine,^® Ramon y 
Cajal," and more recently to the works of 
the Vogts,- Kinnier Wilson" and Ramsay 
Hunt that we owe such positive knowledge 
as we possess relative to the fibers which 
unite the striate body with the adjacent gray 
matter. 

As we have shown above, the caudate 
nucleus and the external segment of the 
lenticular nucleus have an identical structure, 
and so it is legitimate to unite them under a 
common name — ^the striatum (C. and O. 
Vogt), which is quite naturally contrasted 
with that of the globus pallidus — ^the pal- 
lidum (C. and O. Vogt). 
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B, USIOS OF THE SraiATVM AND THE 

PALLlDrM. — The striatum i putamcn — cau- 
date nucleti- } is united to the pallidtim < N'L' 
— NL% gl-^iU'- pallidu-. by fine tubers 
which repre^mt the axi^-olinders of the 
cells wIk/^ character we have described. 
Theise filjers come from U'th the caudate 
mscleus and the putamen, radiate inwardly 
and downwardly, cr^/fsing the bundles of 
large fibers which form the internal cap^ule^, 
and finally reach the pallidum. 

The researches of K. Wils^/n" show that 
the destructif/n of the putamen in the cerco- 
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Anse lenticulaire 

FiK. I. Diagram of the most important bundles of 
fitters uniting the various segments of the corpus 
striatum to each other and to the thalamus. Ver- 
tical !>cction of the thalamus, the lenticular nucleus 
divided into its three segments and the caudate 
nucleus. 

Put = putamen (external segment of the lenticu- 
lar nucleus XL^). CI. = internal capsule; N. Ext. 
= external nucleus of the thalamus ; N.M. = me- 
dian nucleus; X.K. = red nucleus; C.L. = body of 
Luys; CM. = mammillary body; Ped. = f oot of 
the cerebral peduncle ; T. Sem. = taenia semi- 
circularis ; F Sth. + St.F. = bundles making up the 
ansa Icnticularis which unites the lenticular nuc- 
leus with the thalamus, red nucleus, body of Luys 
and the gray substance of the third ventricle. II 
-: the optic tract. 

pithecus caused a degeneration of those 
stric)-i)allidal fiJ)ers, and, moreover, that this 
degeneration did not pass beyond the pal- 
lidum. 

Tlie question of the connection between 
the striatum and the cerebral cortex was in 



doobc tmtil recent vcars. To-dav it seems 
dennitelv established that there is no direct 
o:fnnectioa. that there are no fibers which 
unite the cere br al cortex and the striatum. 
The findings of Ecooomo" in a case of de- 
struction of the kndcular nucleus in man, 
of degenerated fibers radiating in fan-shape 
in the corona radiata and ending in the pre- 
central g>xus and in the parietal convolu- 
tions, were probably due to a concomitant 
lesion of the optic thalamus. (Fig. i.) 

C UXIOX OF THE PaLUDUM WITH THE 

Thalamus and the Hypothalamic 
Centers. — The pallidtmi is tmited with the 
optic thalami as well as with the hypothal- 
amic region by ver\' important tracts all of 
which constitute the efferent lenticular 
system. This lenticular system is, from all 
the evidence at hand, verv' old in the phylo- 
genetic sense. It is found in fish and loses 
none of its importance in mammals and man. 
Moreover, the time of mvelinization of the 
ansa lenticularis is verj' early, as Flechsig 
demonstrated. This ansa lenticularis is quite 
a complicated system whose elements have 
been dissociated and described, thanks to 
the researches of Flechsig, J. Dejerinc, 
Ramon y Cajal, K. Wilson, C. and O. Vogt 
and Griinstein**. 

Three important tracts appear in the 
frontal section of the cerebral hemisphere 
prepared by the Weigert-Pal method. These 
radiate from the pallidum, proceed to the 
thalamus and the hypothalamic region. The 
most important of these leaves the pallidum, 
crosses the internal capsule and ends in the 
external lamella of the thalamus as well as 
in the oroventral region of this ganglion. 
Below this is still another group of fibers 
which encircles the foot of the cerebral ped- 
uncles, gaining the hypothalamic region. In 
addition to the latter there are fibers ar- 
ranged in fasciculi, which proceed to the 
hypothalamic body (bpdy of Luys) and to 
its capsule. 

The terminations of these different 
bundles have been determined by the sec- 
ondary degeneration method. This has re- 
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vealed, among other things, that numerous 
fibers leave the pallidum, penetrate the 
hypothalamic region and reach the cerebral 
peduncle in order to go to the red nucleus 
and its capsule, to the substantia nigra, to 
the floor of the third ventricle and the tuber 
cinereum. There are others which decussate 
by means of the ventral commissure of 
Meynert and go to the opposite hypothal- 
amic region, and to the contra-lateral len- 
ticular nucleus. 

Experimentally many authors have been 
able, by destruction of the lenticular nucleus 
{putamen -f- pallidum) to provoke second- 
ary degenerations of the lenticular system 
and follow them in the centers above indi- 
cated. In dogs and rabbits, Griinstein found 
three pallidofugal bundles, one ending in 
the thalamus, another in the tuber cinereum, 
and the last in the body of Luys and the 
substantia nigra, 

Muskens was able after the destruction of 
the lenticular nucleus in a cat to follow de- 
generation into the external lamella of the 
thalamus, into the field of Forel, and into 
the anterior region of the red nucleus. In the 
cercopithecus, Kinnier Wilson distinguished 
fine fibers caudally situated and medium 
sized fibers orally situated. The first proceed 
to the ventral region of the median nucleus 
of the thalamus, the second end in- the cap- 
sule of the homolateral and heterolateral red 
nucleus via the commissure of Forel, in the 
homolateral body of Luys and in the homo- 
lateral substantia nigra. According to Wil- 
son, the commissure of Meynert contains no 
pallido-fugal fibers and only degenerates 
when it is directly injured. 

Let us finally add that C. and O. Vogt 
were able to follow a bundle which, after 
issuing from the ansa lenticularis and cross- 
ing the capsule of the red nucleus, ended in 
the nucleus of Darkschewitsch and the 
nucleus of the posterior commissure. On ac- 
count of the close relations which unite these 
nuclei and the posterior longitudinal bundles 
one may judge the physiological importance 
which should be attributed to the strio-teg- 
mental bundle of C. and O. Vogt, 



To summarize: The pallido-fugal fibers 
are broken up into bundles which according 
to C. and O. Vogt may be classified as 
follows : 

(a) PallidO' thalamic fibers proceeding to 
the oro-ventro-medial region of the thal- 
amus. 

(b) Pallido-mes encephalic fibers (strio- 
tegmental) for the nucleus of Darkschew- 
itsch and the nucleus of the posterior com- 
missure. 

(c) Pallido-rubral fibers for the red 
nucleus. 

(d) FallidO'Luysian fibers for the homo- 
lateral hypothalamic body. 

(e) Pallido-nigral fibers, for the homo- 
lateral substantia nigra. 

D. Union of the Optic Thalamus 
WITH THE Striate Body. Strio-Petal 
System. — As we indicated above, the striate 
body (striatum -f- pallidum) receives no 
fibers from the cerebral cortex; nor does it 
receive any from the cerebellum, the red 
nucleus, the body of Luys, the substantia 
nigra or the ribbon of Reil. The only act- 
ually identified strio-petal fibers come ex- 
clusively from the thalamus. These are spe- 
cifically mentioned by J. Dejerine (see the 
case of Gardette), by G. Roussy" in man, 
and were found in experimental lesions by 
G. Roussy, Sachs," PfeiflFer,"*^ and Kinnier 
Wilson. These researches show that destruc- 
tion of the oro-medial region of the thal- 
amus causes secondary degeneration of fibers 
going to the hypothalamic region, the globus 
pallidus, and ending in the putamen and even 
in the caudate nucleus (Sachs). 

From this account, it appears that the 
striate body, completely independent of the 
cerebral cortex, forms a system anatom- 
ically autonomous, whose afferent (strio- 
petal) fibers have their origin in the thal- 
amus and whose efferent (strio-fugal) fibers, 
arising almost exclusively in the pallidum, 
proceed to the thalamus and the hypothal- 
amic centers, the body of Luys, the red nu- 
cleus, the substantia nigra, the tuber ciner- 
eum and the region of the cerebral peduncles. 
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Having no direct connection with the central argument of great value. Malone began a 

sensory tracts, the striate Ixxly seems, from systematic study of the encephalo- medullary 

the anatomical point of view, to be solely a axis with the idea which is being confinned 

motor center the excitation or destruction of each day — that the functions of the nenous 
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Fig. 2. Diagram of Ihe conitcclions l>eiween the thalamus and Ihe corpus 
slriatum and between the hypothalamus and the corpus striatum. Vertical 
section showing 'he caudate nucleus (N.C) ; the lenticular nucleus divided 
into three parts, the external l>eing the putamcn (Put) ; the two internal, 
the Klobus pallidus (Pal) ; the thalamus (TH) ; the hj-pothalamic centers, 
the body of Luys (CL.) ; the substantia nigra (1..N.) ; and the foot of 
the cerebral peduncle (Ped) ; the Slriatum (NC + Put) has been shaded, 
while the Pallidum (Pal) has lieen left white. 

i. The siriofugal system made up of (a) strio-tegmental fibers (FS. 
Teg); (b) the pallido- rubral fibers (F.PR.) going to the red nucleus 
(N.R.) ; (c) the pallido-nigral lil)ers (F. Pal.N) going to the substantia 
nigra (L.N.) ; (d) the pallido-Luysian fibers (F. Pal.L) going to the body 
of Luys (C.L.) and the pallido-ihalamic libers (the t 
(F. Pal- Th). 

ii. The slriii-pallidal system made up of filers uni 
the Pallidum (F.S.Pal.) ; the pu tarn I no-pa Uidal fibei 
nucleus with the lenticular nucleus. 

ill. The intTa-slriale system fornied by 
the siriopeial and striofuj^al neurones. 

iv. The thalamostriate system made up of 
sented as one in the figure) which come from th< 
the thalamus and go to the putamcn and the caudate nucleus. 

which produces disturbances limited to mo- system are reflected in their architecture and 

tor functions. And as a matter of fact, this that nerve centers and nerve cells having 

is what the most recent and best proved different functions will present equally dif- 

literature teaches us. ferent structure. He was able to show diat 

The very suggestive microscopical-ana- the pallidum was composed of cells of motor 

tomical researches of Malone have added an type, while the thalamus contained none ol 
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these. Malone also considered that the 
globus pallidus was the essentially motor 
organ of the lenticular nucleus. 

Though anatomy indicates the motor role 
of the striate system, work dealing with its 
physiology is less precise, as was mentioned 
earlier in the article. The researches of 
Magendie, Schiff and Nothnagel, to be sure, 
seem to show that the striate body possessed 
a manifest influence on muscular function, 
but the interpretation of their experiments 
was soon shown to be questionable because 
of the associated lesions which, of necessity, 
resulted from insufficiently delicate tech- 
nique. It is necessary to recall how extremely 
difficult it is to produce irritation of the 
caudate and lenticular nuclei in mammals 
without there being simultaneous and sim- 
ilar manifestations due to involvement of 
other structures. 

Other experimenters have tried to obtain 
more definite results, but mention of the con- 
clusions of the most important of the works 
on this subject is sufficient to indicate their 
weakness. Pruss^' by exciting the caudal 
region of the caudate nucleus, obtained tonic 
muscular contractions, whereas excitation of 
the middle region provoked clonic contrac- 
tions, and that of the anal region movements 
of locomotion. 

In order to avoid the effects of excitation 
through the capsular fibers (motor cortico- 
bulbar and cortico-spinal fasciculi) Bech- 
terew^* removed the motor cortex, and after 
the pyramidal degeneration was complete, 
excited the caudate nucleus; no motor phe- 
nomena could be obtained, but excitation 
of the lenticular nucleus provoked muscular 
contraction. Following an analogous method. 
Ziehen^** obtained different results. After 
removing the cortex of a rabbit, not only 
was the caudate nucleus inexcitable, but also 
the entire lenticular nucleus. Minor*^ ob- 
tained the same results; according to him, 
the striate body is not responsive to any 
excitation. 

It is useless to continue such deceptive 
analysis of physiological works, for the re- 
sults of Nothnagel, Carville and Duret, Jo- 



hannsen, Baginski and Lehman, Sgobbo, 
Sellier and Verger and Lo Monaco will not 
enlighten us on the subject of the functions 
of the striate body. We cannot but agree 
with Luciani^'^ that our knowledge of the 
physiology of the lenticular nuclei is most 
rudimentary. 

III. ANATOMICO-CLINICAL SYNDROMES 

A. Introduction. — The dearth of con- 
vincing physiological works on the functions 
of the striate body obliges us, as said before, 
to turn to clinical facts, controlled by careful 
pathological examinations in order to ascer- 
tain at least a part of these functions. Here 
the ground is solid, for works on this subject 
are not lacking. In fact they are so numerous 
that a complete analysis would overflow the 
limits of this article. Therefore only the most 
significant will be reported. 

The anatomy and histology of the striate 
body have already warranted the suggestion 
that, owing to their profound architectural 
and cytological differences, the pallidum 
(globus pallidus, NL^ + NL*) and the 
striatum (putamen + caudate nucleus) are 
not identical in function. This hypothesis 
seems to be well confirmed by all the facts 
which have been carefully studied during 
recent years. Moreover, it has now become 
possible to describe in different chapters a 
syndrome of the striatum, a syndrome of the 
pallidum, as well as a syndrome of the entire 
striate body. 

We shall first consider the total striate 
syndrome, for despite the complexity and 
entanglement of the symptoms which enter 
into it, it includes all the symptomatological 
elements of both the striate and pallidal 
syndromes. 

B. Syndrome of the Corpus Striatum 
Caused by the Destruction of the 
Pallidum and Striatum, i. The progres- 
sive lenticular degeneration of Kinnier 
Wilson, — ^This syndrome, the first observa- 
tions of which were successively published 
by Homen^^, Ormerod", Gowers^*^, and 
Anton^', was definitely established by 
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Kinnier Wilson. He stated its limits pre- 
cisely and showed the close relation between 
destruction of the striate body and changes 
in the liver. Immediately, and quite justly. 
"Progressive Lenticular Degeneration" was 
called "Wilson's Disease." 

The first symptoms of the disease always 
appear between the ages of ten and twenty- 
six. Even though no basis for the disease 
can be traced in the antecedents of the pa- 
tient, it is striking that it often assumes a 
familial character and most frequently 
strikes large families. 

One of the earliest manifestations of pro- 
gressive lenticular degeneration is the 
appearance of constant involuntary move- 
ments consisting of a true and rhythmical 
tremor of the upper extremities, causing con- 
traction of the antagonists. The rate of this 
is from four to eight oscillations a minute. 
Attention and voluntary efforts, as well as 
psychic or sensory stimuli augment its in- 
tensity. During voluntary movements which 
call for effort, the tremor disappears in the 
active member but appears in the unaffected 
one due to the dispersion of the excitation. 
Limited at first to the upper extremities and 
subject to remissions, the tremor spreads to 
the lower extremities and finally to the head. 
As Wilson pointed out, muscular relaxation 
as well as sleep causes the tremor to dis- 
appear. 

Besides these rapid and rhythmic contrac- 
tions, transitory contractions are often found 
which cause special attitudes of the extrem- 
ities. Frequently the arms extend or flex by 
means of a slow contraction of the extensors 
or flexors, then undergo an inward or out- 
ward twisting, the fingers also presenting 
movements analogous to or identical with 
those of athetosis. 

It is not necessary to emphasize how 
inconvenient this tremor and these athetoid 
spasms which we have just mentioned may 
be to the exercise of the functions of the 
extremities. But the most conspicuous and 
constant hindrance of these functions is 
without doubt, muscular rigidity. This symp- 
tom may be considered the most important 
of Wilson's disease. 



Starting with the lower extremities, the 
hypertonia extends to the upper extremities, 
invades the neck and face and finall *'"" 
trunk. The entire skeleton is thus he 
tense musculature which limits active a 
as passive movements. Held in a g 
attitude of flexion, the patient carri< 
even the most elementary movements 
great slowness and difliculty. If one att 
passively to displace any part, the hype 
appears more clearly than ever, the ai 
nistic muscles become taut beneath thi 
and may be seen in full outline. It a[ 
as though the muscles were transforme 
bundles the consistency and elasticii 
which resemble that of rubber. 

The muscular rigidity does not spai 
muscles of the face and one is often. e\ 
the beginning of the disease, struck b 
facies it causes. Immobile, sad, the mas 
lost all expression and recalls that c 
imbecile or even an idiot in whom no 
tion comes to modify the immovable 
frozen features. Only the eyes, whose 
bility and expression are preserved ; 
that behind the inexpressive mask s 
psychological processes are going on. ( 
sionally a vague beatific smile appears 
seems like a wave of life passing o\ 
frozen face. But the monotony of the ex 
sion as well as its limitation shows th 
corresponds to no real sentiment and i 
truth, only due to fixation of the lower 
In addition to the defect of facial mir 
it is interesting to note the appearant 
massii'e emotional movements which 
across the habitually immobile features 
this we mean the fits of crying and espei 
of spasmodic laughter whose unexpi 
coming is not in any way linked to th« 
pearance in conciousness of an adet 
affective stimulus. 

The hypertonia, which fixes the li 
trunk and face in attitudes which are ha 
modify, does not spare the muscles w 
concern speech, phonation or swallov 
Hesitating, heavy, occasionally nasal, sf 
soon becomes incomprehensible, and it i; 
unusual to find the unfortunate pat 
unable to express themselves save by mc 
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onous grunting. Both anarthria and aphonia 
are absolute in the most complete sense. 
Difficulties in swallowing are also the rule, 
and in some cases dysphagia is so great that 
fluids are expelled through the nose. As far 
as can be determined by a pharyngo-laryngo- 
scopic examination, these very profound 
modifications of phonation are not in any 
'way related to a paralysis of the muscles 
-which are responsible for its functions. 
Slowness of contraction of the palato- 
pharyngeal muscles, a "dragging" of a vocaJ 
cord in closing of the glottis, may be found. 

As Wilson pointed out, though rigidity, 
tremors and spasms constitute the principal 
obstacles to the accomplishment of muscular 
functions, there is also another element to be 
considered — asthenia. This is shown by the 
inability of the patient to prolong the slight- 
est effort. Neither closure of the eyelids nor 
projection of the tongue, can be maintained 
more than a short second. It is also note- 
worthy, that cases of progressive lenticular 
degeneration present a most striking state 
of motor apathy. The patients, inert in their 
chairs or beds, do not seem to concern them- 
selves with anything or attempt to make any 
voluntary movements. If they wish to satisfy 
their needs, they get up slowly and then 
stand stupidly and as if frozen, without 
carrying out the act which they had seem- 
ingly determined upon. (Raymond and 
Lejonne). In some cases voluntary move- 
ments are not only interrupted by spasms but 
also by wild gestures, brusque, jerky, truly 
choreiform. 

We cannot dwell on the "negative symp- 
toms" of Wilson's disease without the risk 
of prolonging this account beyond reason. 
However, the absence of all "pyramidal" in- 
volvement (Babinski's sign, absence of the 
normal skin reflexes, paralysis), of any 
change in trophic function, forms a suffi- 
ciently striking and characteristic contrast 
to the positive striatal signs which have been 
emphasized. 

Wilson, as well as the early observers of 
progressive lenticular degeneration, mentions 
profound psychic disturbances in addition to 



those of motor functions. The cases observed 
by Cowers and Ormerod presented torpor 
and emotional indifference truly patho- 
logical, and occasionally a diminution of 
memory. But the intelligence of the patients 
remained without noticeable impairment. 
Beside this most frequent form of psy- 
copathy, there is another whose character- 
istics Wilson has described. This is not 
caused by a benumbing of the faculties, but 
on the contrary, by psychic excitation. 
Always full of life, amused, the patient 
shows a perpetual gaiety which forms a sad 
contrast to the physical impairment. 

Wilson's disease presents equally definite 
anatomical characteristics. Horizontal sec- 
tions of the hemispheres show the funda- 
mental lesion at first glance — extreme 
atrophy of the striatum and pallidum. More- 
over, foci of more or less extensive degen- 
eration appear in the putamen. This, as is 
shown microscopically, is composed of gran- 
ular cells surrounding undiseased blood 
vessels. In cases where the disease developed 
more slowly, the nucleus has entirely dis- 
appeared, being replaced by a cystic cavity. 
The internal capsule and the thalamus are 
intact; the only secondary degenerations to 
be found are limited to the efferent striate 
fibers — striothalamic and hypothalamic fi- 
bers (see chapter on anatomy). The ansa 
lenticularis always appears very much re- 
duced in size. The fact that it is never en- 
tirely degenerated is due to the strio-petal 
fibers of thalamic origin which it contains. 

Besides these striate lesions others may 
be found, as was shown by Lejonne and 
Lhermitte*^ in those cases in which psychic 
as well as striate symptoms existed. Volu- 
metric reduction of the corpus callosum, 
diffuse demyelinization of the corona radiata 
and atrophy with increase of the lipochrome 
of the cortical cells have been observed. 

One of the anatomical peculiarities of 
progressive lenticular degeneration consists 
of marked and peculiar involvement of the 
liver. Wilson pointed out that the moderate 
atrophy of the liver is accompanied by a 
very apparent deformity of its surface which 
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appears greatly modified. It is hobnailed by 
the retraction of scar tissue. The intra- 
hepatic development of connective tissue is 
accompanied by profound alterations of the 
glandular elements of which the most char- 
acteristic are nodules of hyperplasia, steat- 
osis and necrosis. In addition to these hepatic 
lesions others are occasionally found: scler- 
osis of the splenic pulp and of the pancreas 
with thickening of the vascular walls of 
these organs (Lhermitte**), calcification and 
sclerosis of the aorta and large vessels, and 
renal sclerosis. All of this shows how diffuse 
the cause of lenticular degeneration may be. 

2. Pseudo-sclerosis, — Another maladv, 
first described by Westphal" and then by 
Striimpell'® under the name of pseudo-scler- 
osis is clinically, at least, ver>' similar to 
Wilson's disease. 

This disease has certain of the symptoms 
of Wilson's disease with its slackening of 
voluntary movements, the dysarthria, the 
slight paresis of the extremities, the tremors 
which are rendered more apparent by con- 
centration of mind or emotion, and finallv 
the psychic disorders — disorders of char- 
acter, contraction of the intellectual horizon, 
and diminution of attention. Changes of the 
liver and the spleen are found in Westphal- 
StriimpelP® disease as well as in progressive 
lenticular degeneration; they are apparent 
both clinically and histologically. One of the 
peculiarities of pseudo-sclerosis is that it is 
accompanied by a special type of pigmen- 
tation of the periphery of the cornea. The 
sclero-corneal limbus, Descemet's membrane 
and the vitreous assume a brownish-green 
tinge which presents, as Fleischer*^ and A. 
RumpeP* pointed out, many of the char- 
acteristics of the pigmentation of arg>Tia. 

That which very neatly differentiates 
pseudo-sclerosis and which we think pre- 
vents one from considering it a forme 
fruste, a sketch of Wilson's lenticular de- 
generation, is the group of lesions which 
cause it. The alterations of the encephalon 
not only appear less obviously but they 
require appropriate and special technique to 
make them appear at all. They consist, as 



Alzheimer" showed, of a proliferation of 
the fibrillar}' neuroglia which extends into 
the white substance of the hemispheres, and 
involves with striking predominance the 
striate bodies. But this is not all. In the len- 
ticular and caudate nuclei, the microscope 
shows on one hand an augmentation of the 
normal neuroglial stroma and on the other 
neurological elements unlike any of the nor- 
mal types. These are, among others, giant 
cells deprived of fibrils and with much 
reduced protoplasmic elements, in the 
center of which is a large sharply defined 
nucleus. These findings by comparison with 
teratological processes, suggest the hy- 
pothesis, not actually verified, that pseudo- 
sclerosis belongs in the large group of 
dysembryo-blastomatoses. 

3. The Senile and Presenile Pseudo-bulbar 
Paralysis Syndrome of Striate Origin. — ^The 
symptomology of Wilson's disease seems at 
the onset so striking that its resemblance to 
the classical picture of senile pseudo-bulbar 
paralysis could not fail to strike the minds of 
the first obser\'ers. And this actually oc- 
curred as is shown by the number of obser- 
vations on progressive lenticular degenera- 
tion published under the title of "pseudo- 
bulbar paralysis" in children. 

It is necessary to dwell on the points of 
similarity between these two types of dis- 
ease and to recall that in senile pseudo- 
bulbar cases the following are found as in 
lenticular degeneration of adolescence: un- 
controllable crises of crying and laughing, 
dysarthria and aphonia, dysphagia with the 
return of liquids through the nose, loss of 
facial and gesticulatory mimicry, voluntary 
akinesia or loss of spontaneous movements, 
disappearance of associated movements, 
which are among the most significant com- 
ponents of primitive automatism, hypertonia 
with slackening of voluntary movements and 
a set attitude of the trunk and head in semi- 
flexion. The expression of beatific stupidit)' 
or of emotional indifference was not the only 
indication of the close relationship of the 
two svndromes which we have described. 
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Nevertheless there are certain manifesta- 
tions which belong almost entirely to Wil- 
son's disease, and when these are added to 
the pseudo-bulbar syndrome, they present 
an unmistakable picture of lenticular degen- 
eration. We mean by this the spasms which 
fix the limbs in attitudes of extension and 
tension, the tremor, and especially, the 
movements of a choreo-athetoid type. 

However important these last phenomena 
may be from the point of view of the mean- 
ing of the syndrome, they must not efface 
the resemblance which we have found so 
marked between Wilson's disease and certain 
types of pseudo-bulbar paralysis in adults 
as well as in the aged.* 

Moreover, the resemblance does not end 
with the clinical characteristics but extends 
to the types and to the topography of the 
anatomical changes. Wilson's disease is 
characterized by volumetric reduction of the 
striate body and a neuroglial sclerosis in the 
lenticular and caudate nuclei, and, in cases 
which progress slowly, by a massive destruc- 
tion of the putamen and caudate nucleus ; but 
there is a form of senile pseudo-bulbar par- 
alysis which has as its fundamental anatomr 
ical characteristic a generation of the 
nerve elements of the striatum and of the 
pallidum (status desintegrationis of C. and 
O. Vogt). This is manifested to the naked 
eye by small lacunar areas of softening, a 
mottled appearance and yellowish cysts 
which give evidence of old hemorrhages. 
Such distinctive lesions cause, it is thought, 
secondary degeneration not only of the 
strio-pallidal fibers but also of the pallido- 
fugal thalamic and sub-thalamic fibers 
(pallido-nigral, rubral, tegmental, etc). 
However we must insist on the fact that even 
though the lesions in both Wilson's and 
pseudo-bulbar palsy are dependent upon a 
destructive process, this destructive process 
is different in these two diseases. In pseudo- 
bulbar palsy the destruction has its origin 

♦ It is worth mentioning that besides the pseudo- 
bulbar paralysis resultant upon striate lesions there is 
another type caused by bilateral degeneration of the 
cortico-bulbar and cortico-pontile tracts. 



in the grossest kinds of vascular alterations ; 
in Wilson's disease, even though the loss of 
nerve and neuroglial elements have a para- 
vascular origin, the lumen of the capillaries, 
veins and arteries remain quite normal. 
Progressive lenticular degeneration depends 
upon a toxic necrosis, while the lenticular 
degeneration of old age is due to an anox- 
emic necrosis. 

4. Striate syndromes caused by presenile 
lesions of the striatum atid pallidum. The 
senile Parkinsonian syndrome (C. and O. 
Vogt). — The most important elements of 
the syndrome are common to it and those 
which have preceded it. That is to say that 
its characteristics are concentrated in the 
domain of those automatic movements which 
have to do with the gait, the mimicry of 
gestures and of the facies, with phonation 
and deglutition. Furthermore, muscular tone 
is increased without the hypertonia showing 
any of the classic signs of spasticity of pyr- 
amidal origin. 

Just as in cases of pseudo-bulbar palsy, 
the gait is slow with small steps and inter- 
fered with, at times, by irresistible pulsion. 
Brachybasia, general rigidity of the half- 
flexed trunk, pulsion, expressionless appear- 
ance of the face and slowing of voluntary 
movements are the characteristics which 
lead one's thoughts to the Parkinsonian 
syndrome. They permit the inclusion of this 
type among the Parkinsonianisms. Or it 
may be called the Parkinsonian syndrome if 
one agrees with .those authors who refuse 
to consider paralysis agitans as a separate 
disease. (J. Ramsay Hunt, C. and O. Vogt, 
Mott".) 

We should like to emphasize that the syn- 
drome which we have just described is not 
accompanied by tremor and that if it is to be 
included in the Parkinsonian syndrome it 
must be admitted that it is a special form of 
the disease, paralysis agitans sine agitatione. 
Furthermore, contrary to the classic form of 
paralysis agitans, this form is accompanied 
by special symptoms, notably torsion spasm 
and athetoid movements. These motor man- 
ifestations are so important that, as has been 
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observed by Thomalla", they mark the 
beginning of striate disintegration. 

The anatomical basis of the syndrome 
rests upon the observations of Westphal and 
the Vogts who have shown that there exist 
neuroglial proliferation in the striate, cal- 
careous infiltration of the striate vessels and 
accumulation in the lenticular nucleus of 
globular masses of a substance which has not 
yet been chemically identified (G. Perusini). 

C. Syndromes of the Striatum (cau- 
date nucleus + putamen, third segment of 
the lenticular nucleus). — As we have already 
pointed out, the anatomical evidence is per- 
fectly clear that the corpus striatum may be 
resolved into two organs which are histolog- 
ically quite distinct; the striatum (putamen 
and caudate nucleus), and the pallidum 
(two internal segments of the lenticular 
nucleus, or globus pallidus). 

Keeping to the fundamental principle that 
should guide all neuro-pathological and 
neuro-physiological studies, namely, that an 
anatomical diflFerentiation should be accom- 
panied by a functional one, we can see that 
lesions strictly limited to the striatum or to 
the pallidum cannot be expressed by the 
same terms — that is, the symptomatology of 
the one cannot be identical with that of the 
other. 

This hypothesis is amply justified by the 
anatomical-clinical facts which show that 
alongside of the total striate syndrome 
(complete necrosis of the lenticular and 
caudate nuclei), there is room for a syn- 
drome of the striatum and a syndrome of 
the pallidum. Yet it would be incautious 
pathology to assume that every destructive 
lesion of the striatum should be translated 
into an identical syndrome. In fact, that 
would be reckoning without the double in- 
fluence of the lesion itself and its point in 
time. One need only recall the trite but true 
observation, that the child's reaction to a 
lesion of the nervous system is quite dif- 
ferent from the adult's, and that an altera- 
tion of the same character in the same loca- 
tion could assert itself very differently in 
the two instances. If any one should doubt 



this, the facts which we are to analyze will 
offer striking proof of its correctness. 

I. The syndrome of Cecile Vogt, with 
marbled appearance of the striatutn. Little's 
disease, zvith congenital and regressive spas- 
ticity alone, — ^Altfiough the different clinical 
types of spastic rigidity of the lower extrem- 
ities of the new-born have been known for 
a long time, and Pierre Marie" clearly dis- 
tinguished two types of infantile cerebral 
diplegia in 1886, one with and the other 
without pyramidal degeneration, it must be 
recognized that we owe the anatomical- 
clinical individualization of this complex to 
the work of Cecile Vogt, and that it is this 
author who first arranged a well defined 
grouping of the symptomatic elements in 
the striate syndrome. The syndrome of C. 
Vogt is always characterized by bilateral 
motor disturbances. The most important 
consists in the hypertonicity of striated 
muscle, the slowing, awkwardness, some- 
times temporary impossibility, of voluntar}' 
movements, quite as marked in the upper 
extremities as in the lower. This spasticity 
is free of all paralytic components. Some- 
times, as in a case of Freund's, the hyper- 
tonicity shows itself more in the lower 
limbs, so that one could almost describe a 
paraplegic form of this syndrome with a 
springing gait. 

Marbling of the striatum is represented 
not only by general or selective spasticity, 
but also by involuntary movements, con- 
stantly unstable station, and especially by 
bilateral athetosis. To the latter are added 
associated movements which may suddenly 
exaggerate the disturbances of voluntary 
motion. At times there are attacks of weep- 
ing or spasmodic laughter. Attention, con- 
centration upon a volitional movement, ex- 
ternal stimuli, and emotions, all serv-^e to 
exaggerate the involuntary movements as 
well as the spasmodic laughter and weeping. 
As for voluntary movements, they are 
greatly diminished. The syndrome of C. 
Vogt is not accompanied by any sign be- 
longing to the pyramidal or cerebellar 
svstems. One would search in vain for a 
modification of the tendon, bone, or skin 
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reflexes, and the great toe sign (Babinski's) 
is absent. On this last point, however, there 
may be some uncertainty which should be 
dispelled. 

Babinski's sign consists, as is well known, 
in extension (dorsiflexion) of the great toe 
following plantar stimulation. Now, in sev- 
eral cases of Vogt's syndrome, not only has 
spontaneous extension of the great toe been 
observed, but an inconstant occurrence of 
this movement has apparently followed 
plantar stimulation. In one of her earliest 
studies, C. Vogt was in doubt as to whether 
this variable and uncertain extension of the 
great toe should be deemed a true Babinski, 
or whether it might not be preferable to as- 
sume a pseudo-Babinski in addition to the 
true phenomenon, and was inclined to prefer 
the latter interpretation. There is no hesita- 
tion to-day, and C. and O. Vogt have ex- 
plicitly stated in their latest contribution 
that lesions of the striate body cannot induce 
the reflex extension of the great toe, the 
genuine Babinski, but that when such an 
extension is occasioned in the striate syn- 
dromes it is no more than an expression of 
athetosis. An identical conclusion was 
reached by Lhermitte and ComiP^ in their 
study of a striate syndrome in adults. 

In its evolution, the syndrome of C. Vogt 
presents one fundamental characteristic, 
regression or subsidence of symptoms, 
though this is by no means equally marked 
in all cases. 

On the anatomical side, the marbled ap- 
pearance is brought about by a reduction in 
volume of the striatum, associated with a 
peculiar alteration consisting of the replace- 
ment of striate cells by a packing of fine 
myelinated fibers, absent under normal con- 
ditions. It is exactly this fantastic arrange- 
ment of myelinated-fiber plaques, brought 
out by the Pal method, that produces the 
marbling of the striatum. 

2. Dysmyelinization (C. and O. Vogt). 
General rigidity ziith progressive terminal 
athetosis. — This anatomical-clinical syn- 
drome is really closely connected with the 
preceding one. What separates them is, on 
the one hand, the difference in development. 



progressive in the dysmyelinization and 
retrogressive in the marbling, and on the 
other hand, the different periods for their 
appearance. The former is an acquired con- 
dition, the latter congenital. 

The condition of dysmyelinization gener- 
ally makes its appearance in the first months 
of life (cases i and 2 of C. and O. Vogt), 
but may not do so until adolescence, as evi- 
denced by the observations of Rothmann 
and O. Fischer. The cardinal signs of this 
syndrome, rigidity subject to temporary 
exacerbations, and athetosis, recall very 
clearly those of marbling. 

Anatomical studies demonstrated to C. 
and O. Vogt that it was a question of degen- 
eration of the strio-pallidal and pallido- 
thalamic fibers. 

This anatomical-clinical type approaches 
the dystonia lenticularis of which Spiller** 
has recently reported a typical example. The 
latter affection develops in the guise of an 
acquired double athetosis and ends its evo- 
lution with the termination of life after 
some years. As in Wilson's disease, with 
which it has a closer bond of relationship, 
dystonia lenticularis is accompanied by pro- 
found difficulties in the articulation of words 
and in deglutition. Anatomically, the most 
striking modification consists of the very 
marked breaking down of the putamen and 
the caudate nucleus, associated with a re- 
duction in size of the globus pallidtis with- 
out change in its fibers. 

3. Huntington's chronic progressive 
chorea, result of '^atrophic cortico-striate 
degeneration" (Pierre Marie and J. Lher- 
mitte'"). — Since Anton's fundamental ob- 
servation of the intimate dependent rela- 
tionships that connect choreic and athetoid 
movements with the striate body, the atten- 
tion of anatomists has been drawn to lesions 
of the nuclei at the base of the brain in the 
choreiform affections. Since the work of 
Jelgersma*®, Alzheimer*\ Kleist**, Pierre 
Marie and Lhermitte, Kiesselbach*^, and C. 
and O. Vogt, the problem of the anatomical 
origin of chorea may be. considered solved. 

In a short note, Jelgersma showed that 
chorea of the Huntington type was accom- 
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panied by an atrophy of the caudate nucleus 
in its anterior portion especially; then Alz- 
heimer, in three cases, demonstrated degen- 
eration of the nerve cells of the caudate and 
lenticular nuclei, accompanied by extreme 
proliferation of the neuroglial web. Analo- 
gous lesions were discovered by Kleist in a 
case of chronic chorea that had progressed 
for fifteen years. Here again the neuroglial 
sclerosis was particularly severe in the striate 
body, the red nucleus, and Luy's body 
(nucleus hypothalamicus) ; and certain re- 
gions of the thalamus as well exhibited 
degenerative changes. 

Taking up this anatomical study in four 
cases of typical Huntington's chorea, Pierre 
Marie and Lhermitte established the follow- 
ing: (i) Considerable gross atrophy of the 
lenticular and caudate nuclei; (2) very pro- 
found degenerative changes in the nervous 
elements, cells and fibers of these ganglia; 
(3) an intense reaction of the neuroglia in 
the same regions; (4) chronic changes in the 
vessels of the striate body, and (5) an atro- 
phy of the frontal-Rolandic cortex without 
secondary degeneration of the cortical pro- 
jection-fibers. These authors insisted on this 
point, that not only are the changes unre- 
lated to the thalamus and to the centers be- 
neath the striate body, but they display a 
striking predilection for the putamen and 
the caudate nucleus (striatum). In the sys- 
tem of the ansa lenticularis the bundles from 
the striate to Luy's body and to the red 
nucleus were only reduced in size, not de- 
generated, which is explained by the preser- 
vation of the centers of fibers efferent from 
the pallidum. 

Though the neuroglial proliferation con- 
stitutes from all the evidence an important 
feature of the lesions in chronic chorea, it 
is far from essential. 

Lhermitte and R. Porack" have shown, 
in fact, that the neuroglial sclerosis may be 
entirely lacking, in spite of intensity of de- 
generation in the striate body. Kiesselbach, 
Dunlap*^, and C. and O. Vogt have found 
these alterations in all the cases of chronic 
chorea that they have been able to study, 
and C. and O. Vogt have reported further 



a degeneration of the striatum-to-pallidmn 
fibers, and in some cases a thickening (hy- 
dropic degeneration?) of the large myelin- 
ated fibers of the external segment of the 
pallidimi. 

The cortico-striate atrophic degeneration 
is represented by the chronic progressive 
chorea of Huntington, but there is reason to 
believe that all the chronic choreas imply 
lesions over the same distribution at least, 
if not of an identical character. 

The muscular disorder of Huntington's 
hereditary chorea resembles, in certain of 
its traits, that provoked by the complete 
necrosis of the striate body (striatum -f 
pallidum) ; and it has long been recognized 
that involuntary movements are very often 
a mixture of chorea and athetosis, so much 
so that in certain subjects it is extremely 
difficult to decide whether it is a condition 
of true chorea or of athetosis. Yet there is 
one characteristic, lacking in Huntington's 
disease, that on the contrary appears con- 
stantly in the lenticular degeneration of 
Wilson, namely hypertonicity. 

Not only is muscular tone not exaggerated 
in chronic chorea, but it is even clearly 
diminished, as Lhermitte and Lamaze** have 
shown recently.In certain cases this hypo- 
tonicity is as striking as hypertonicity may 
be in Wilson's disease. 

In the last-named affection, voluntary 
movements are diminished, and alternating, 
diadochokinetic movements are particularly 
difficult. According to C. and O. Vogt, it 
would be impracticable to distinguish this 
disturbance of innervation from the tnie 
adiadochokinesis encountered in lesions of 
the cerebellar system (Babinski), and one 
is justified in considering it as they do, as a 
pseudo-adiadochokinesis. In a typical case 
of Huntington's chronic chorea, Lhermitte 
and Lamaze recently called attention to the 
slowness and difficulty of alternative move- 
ments, and asked whether it were not a 
question of true adiadochokinesis, since in 
this case the hypertonicity with the muscular 
rigidity which it determines was totally 
lacking. It was the same in another obser- 
vation, of unilateral syndrome of the stri- 
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atum, reported by Lhermitte and L. Cornil, 
where adiadochokinesis was evident in spite 
of the absence of hypertonicity. Regarding 
this very important point, it would be haz- 
ardous indeed to base a conclusion upon so 
small a number of positive cases not yet 
anatomically controlled. However, we are 
greatly inclined to believe that true adiad- 
ochokinesis is not the exclusive property of 
cerebellar lesions, but that it should be ac- 
corded a place among the striate symptoms. 

4. Acute Lesions of the Striatum, 
Sydenham's chorea, — In contrast to the 
lesions of chronic development, those that 
represent a toxic-infectious process in the 
brain affect a limited area only exceptionally. 
And we do not know to-day whether there 
exist any encephalitides limited to the striate 
body. However, we cannot fail to mention 
the very interesting researches of Pierre 
Marie and Tretiakoff*^ in Sydenham's acute 
chorea, and the proof that they gave of 
alterations especially pronounced in the len- 
ticular and caudate nuclei. True, the symp- 
tomatology of acute chorea is too rich for 
all its elements to find an explanation in 
lesions exclusively striate, but there is 
nothing to prevent these lesions being at- 
tached to the choreic muscular disorder at 
least, as well as to the hypotonicity whose 
existence we recognized in Huntington's 
chorea. 

5. Lesions {hemorrhages or softening) in 
the region of the striatum, — We have 
already alluded to the observation published 
in 1895 ^^y Anton*®, which warranted his 
attaching the choreo-athetoid disorder to the 
striate body. 

Recently C. and O. Vogt have been able 
to study a case where a softening with cystic 
transformation of the head of the caudate 
nucleus and of the adjacent portion of the 
putamen was expressed by a contralateral 
hemichorea. 

In an observation of Lhermitte and Cornil 
cited above, a stroke in a woman of fifty 
had determined a hemichorea-athetosis with 
spontaneous clonus of the foot and pseudo- 
Babinski, independent of any paralysis or 
hypertonicity. 



These several facts demonstrate that 
unilateral destructive lesions of the striatum 
do not remain silent though sometimes 
sparing of symptomatology. The involve- 
ment of these centers reveals the coordinator 
role of the striate body. 

D. Syndromes of the Pallidum. — By 
definition the pallidal syndrome should be 
the clinical expression of lesions strictly 
limited to the globus pallidus, that is to say 
to the two internal segments of the lentic- 
ular nucleus. As a part of this organ Ramsay 
Hunt includes the large-celled neurones 
which as we have seen above (see anatomical 
chapter) are scattered over the putamen and 
the caudate nucleus (type i cells of Golgi, 
motor type cells of Malone). Following the 
American neurologist, the pallidal syndrome 
would appear to be determined not only by 
destructive or degenerative alterations af- 
fecting the globus pallidus, but also by those 
that reach the pallidal element carried to the 
interior of the striatum along with the purely 
striate neurones ("strio-pallidal" system). 

This anatomical information, indispen- 
sable to an understanding of the facts, 
accounts for many of the obscurities and 
contradictions that appear to the reader of 
works bearing on this subject. In the pallidal 
syndrome, in fact, we come upon a territory 
less known than that which we have just 
explored. It is nothing less than that of 
Parkinson's disease, and we know all the 
old and new discussions that this has pro- 
voked. 

Agreement seems to have been reached on 
at least one point, of realizing that the 
Parkinson's disease of the classics cannot be 
understood as a pure disease entity, possess- 
ing as such an unequivocal symptomatology 
whose lesions have always an identical char- 
acter and distribution and whose develop- 
ment can be exactly foreseen. This fragmen- 
tation of paralysis agitans which is in 
process of being realized to-day and appears 
so full of promise has already been pro- 
ductive of fruitful results. 

It has been known for a long time that 
the Parkinsonian syndrome can appear in 
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early life, and that in cases of this kind the 
disease copies that of old age and is oftenest 
familial or hereditary. Ramsay Hunt was 
able to study three cases of precocious 
**Parkins<jn's disease" both from the clinical 
and from the anatomical point of view, and 
demonstrated in all these cases an identical 
lesion, very s{)ecific in its distribution and 
character. It is in reality a primary degen- 
eration by abiotrophy of all the pallidal 
system. That is to say, the cells of Golgi's 
type I of the striatum, and cells of the 
globus pallidus are reduced in number and 
size, a large number have disappeared and 
consequently the striothalamic and hypothal- 
amic radiations are contracted and atrophied. 
The gray centers to which these striate 
radiations extend, the thalamus, substantia 
nigra, Luy's body, and red nucleus, are 
untouched. 

There is then a juvenile or infantile type 
of paralysis agitans of Ramsay Himt, which 
is induced by an abiotrophy or progressive 
degeneration of the whole pallidal system. 

Is it the same in the paralysis agitans that 
supervenes at a more advanced age, which 
one may call presenile paralysis agitans? 
That is the question put by Ramsay Hunt. 
Before him, Lewi had alreadv localized the 
alterations of classic Parkinson's disease in 
the lenticular nucleus and the nucleus of the 
ansa peduncularis among others, but indica- 
tions were incomplete. It remained for Hunt 
to state precisely the anatomical basis of 
presenile paralysis agitans. In two cases 
respectively seven and eight years advanced, 
this author proved by the aid of exact tech- 
nique the atrophy of the "motor" cells of 
striatum and pallidum, contrasted with the 
integrity of the small cells of the striatum. 

These lesions mainly affected the anterior 
regions of the pallidal system. In addition, 
there was a quantitative reduction of the 
efferent fibers from the pallidum (thalamic 
and hypothalamic bundles). As a matter of 
fact, the circulatory apparatus of the striate 
l)ody was intact, without a trace of porosity 
or cribration. 

It is impossible not to be struck imme- 
diately by the very great similarity (not to 



say identity) between the striate lesions in 
the Parkinsonian syndrome of adolescence 
and that of the presenile period ; in the first 
as in the second, the primary degeneration 
of pallidal cells stands foremost and incon- 
trovertible. A degenerative abiotrophic pro- 
cess, comparable to that of amyotrophic 
lateral sclerosis or of the disease of Aran and 
Duchenne — 3. selective process confining its 
effects to a limited anatomical-physiological 
svstem — that is the mode of attack of the 
yet undetermined causative agent, at least 
of a certain form, of juvenile and presenile 
paralysis agitans. 

Having ascertained this, we immediately 
understand why these Parkinsonian syn- 
dromes, arising in such different periods of 
life, approach each other to the point of 
confusion. 

But the preceding facts, important as" they 
are, do not exhaust the pathological anatomy 
of paralysis agitans. 

In seven cases studied by C. and O. Vogt, 
the modifications of the striate body ap- 
peared appreciably different in nature. As 
they note the atrophy of the caudate nucleus 
accompanied by degeneration of its cells and 
the fibers emanating from them, so they also 
find foci of softening, lacunae in the len- 
ticular nucleus, sometimes simply a perivas- 
cular disintegration with cavities or their 
beginnings, with advanced or early porosit>'. 

According to C. and O. Vogt, the lesions 
of presenile paralysis agitans do not possess 
a selectivity so pure as in the cases studied 
by Ramsay Hunt. Those authors acknow- 
ledge that there are some cases in which the 
degeneration appears much more marked in 
the pallidum, while they claim that the le- 
sions in other cases, without sparing the glo- 
bus pallidus, do attack the striatum with 
greater severity. This is not an anatomical 
statement of merely passing interest; rather 
it has a far greater range, for C. and 0. 
Vogt remarked that these cases, where the 
Parkinsonian syndrome was expressed by 
pronounced trembling, were exactly those 
which corresponded to the most extensive 
lesions of the striatum, whereas on the con- 
trary the paralysis agitans without rigidity 
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answered to rather more limited alterations 
of the pallidum. Can other cephalic centers 
be involved by the paralysis agitans process, 
and is it always restricted to the striate 
body ? Apparently this should not be an- 
swered in the affirmative. Treitiakoff*®, and 
Souques and Treitiakofl**^, have certainly 
show^n the frequency of atrophy of the ele- 
ments of the substantia nigra in Parkinson's 
disease ; and if this lesion has not been taken 
up by Ramsay Hunt nor by C. and O. Vogt, 
we for our part have never known it to fail 
macroscopically in four cases of presenile 
Parkinson's disease which we have had the 
opportunity of studying. Furthermore, this 
lesion of the substantia nigra is not surpris- 
ing, now that we know the close dependence 
of this mesencephalic center on the striate 
system. Might there be a variety of neural 
degeneration illustrated by the crossed hemi- 
atrophies of the cerebellum following lesions 
of the hemispheres? However that may be, 
the researches already set forth give us this 
to remember, that besides the Parkinsonian 
syndromes of old age conditioned by de- 
structive lesions of vascular origin in the 
striate body, there exists a type of paralysis 
agitans of the adolescent or the aged subject 
which can properly be charged to an abio- 
trophy with an affinity for the pallidal 
system. 

Progressive degeneration of the pallidum 
does not seem to assert itself exclusively 
through the. Parkinsonian syndrome, es- 
pecially when it is associated with a pyra- 
midal degeneration. 

We have seen these patients affected with 
spastic rigidity of all four extremities and 
the trunk, with the appearance of far ad- 
vanced pseudo-bulbar cases, swallowing la- 
boriously, unable to utter a sound, essaying 
a vague pretense of a grin in an occasional 
spasmodic burst of exasperation, otherwise 
displaying a f acies so completely expression- 
less and stiffened that it seemed to denote 
an annihilation of the faculties, yet in whom 
a more careful examination would demon- 
strate their intellectual integrity. This clin- 
ical picture, of which Lhermitte, Comil, and 
Quesne^^ have reported a striking example, 



certainly presents very complex features, 
some allied to those of pseudo-bulbar para- 
lysis, some to amyotrophic lateral sclerosis, 
some to Parkinson's disease. What differen- 
tiates it absolutely from this last is the group 
of "pyramidal" signs found associated with 
the striate manifestations proper. 

Is it possibly in this group of cases that 
one should place the curious affection de- 
scribed by Foerster under the name of 
arteriosklerotische Muskelstarre (rigidity)? 
But at present we lack sufficient descriptions 
to solve the problem of identifying this 
"arteriosclerotic rigidity". 

IV. SYNTHESIS OF THE SYMPTOMATOLOGY 
OF PATHOLOGICAL STATES OF THE 
STRIATUM 

After analyzing in the preceding chapters 
the different symptomatic characteristics of 
diseases of the striate body, we may now 
rearrange them more compactly to show 
their general order and coherence. 

First of all we are struck by the fact that 
the morbid manifestations of the striate 
body are exclusively motor. In the total 
striate syndrome as well as in the S)mdromes 
of the striatum and of the pallidum, all 
sensory, trophic, and secretory disturbances 
are lacking. The disorders of muscular 
function are wholly concerned with volun- 
tary movements, muscle tone, automatic 
mechanisms of expression, articulation of 
words, phonation, and deglutition. 

One of the fundamental elements of 
striate symptomatology is unquestionably 
the muscular rigidity of Parkinsonian type, 
very different from pyramidal spasticity. 
Indeed we find it quite as much in Wilson's 
disease and in C. Vogt's syndrome as in 
paralysis agitans. It is the factor that largely 
conditions the vicious attitudes of trunk and 
extremities, and also the slowness of volun- 
tary movements and the pseudo-adiadocho- 
kinesis ; but it is not the sole cause of irregu- 
larities in voluntary motion, since the latter 
appear at times in those curious cases of 
Parkinson's disease without rigidity, and in 
the chronic choreas with hypotonicity. As 
Van Woerkom'* has shown very well, what 
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appears to be the essential motor difficulty 
is the impossibility of quickly substituting 
the dynamic function of the muscles for 
their static functirm. causing an apparent 
lack of coordination which gives the volun- 
tary* movement a "stiff and slow, sometime^; 
an exaggerated, qualit>'." 

Furthermore, sprmtaneous voluntary 
movements are markedly diminished ; Ram- 
say Hunt and C and f ). \'ogt insist strongly 
on that point. This general immobility is 
especially striking in Wilson's disease and 
paralysis agitans. But the loss of nonnal 
associated movements appears no less strik- 
ing, and with it one can connect up the lack 
of harmony in movements taken together, 
the absence of compensator)- arm movements 
during walking, the extreme diminution in 
movements of defense and of orientation, 
in fact all the reflex movements that go to 
make up a harmonious whole in the activities 
of a normal individual. 

All these symptoms, minutely analyzed by 
Zingerle, are independent of muscular 
rigidity, as we have already noted how 
apparent they can be in paralysis agitans 
without rigidity. 

Disturbances of the normal facial expres- 
sion and gesturing that accompany language 
and thought naturally fall into the same 
group. This facial and gesticulatory amimia 
impresses us, as it does C. and O. Vogt and 
Hunt, as the most conspicuous and invari- 
able symptomatic peculiarity of the striate 
syndromes. To it is due the fixed stare, the 
blank indifferent face, which reflects no 
shades of expression, but explodes in forced 
and violent bursts of spasmodic laughter 
or weeping. 

Finally, the difficulties of lip, tongue, 
pharynx and larynx motility, which are re- 
sponsible for dysarthria, anarthria, or even 
complete aphrmia, as well as for the dys- 
phagia that causes an apparent exaggeration 
of salivary secretion in so many pseudo-bul- 
bar and Parkinsonian cases, all these diflicul- 
ties seem to be related to the preceding 
group. 

Motor manifestations of another order, 
forming the second great group of striate 



s^-mptoms, may be placed beside the disturb- 
ances of voluntar\', normal associated, and 
automatic coordinated movements. We mean 
the spasmodic, choreic, and athetoid types of 
imoluntary mozTments, Different as they 
appear at first glance, they are none other 
than links, we believe, in the same chain of 
variouslv associated elements. We have 
already spoken of how the muscular disf:>rder 
in chronic chorea mav be so nearly allied to 
athetosis that it is sometimes difficult to 
describe the involuntar\' movements with one 
definite label; but there is more than this, 
and one may conjecture whether the quality 
of the movement, choreic or athetoid, is not 
conditioned wholly or in part by the different 
modifications of muscular tone in each case. 

However that mav be, all the facts re- 
viewed cannot fail to be extremely instruc- 
tive from the light that they shed not only 
on the motor, coordinating, and inhibiting 
ftmctions of the lenticular and caudate 
nuclei, but also on different disease types so 
far removed from each other in appearance. 
In spite of their superficial dissimilarity, 
who can fail to be struck by the s\Tnptomato- 
logical bonds that unite them to form one 
great pathological group with a changeable 
coimtenance like a living face, where the 
same traits and same wrinkles can be dis- 
covered without difficulty under diverse ex- 
pressions? WTiether it be Wilson's disease, 
C. Vogt*s syndrome, pseudo-bulbar para- 
lysis, paralysis agitans, or one of the chronic 
choreas, we grasp the same fundamental 
rudiments, mixed in varying proportions and 
differently arranged, whose origin is placed 
by pathological anatomy in alterations of 
the striatum and the pallidum. 

What appears most clearly when we leave 
anatomico-clinical syndromes and attempt to 
picture the functions of the corpus striatum 
as a whole, is that the influence of the purely 
motor functions of this structure are very 
different from that of the cortico-bulbo- 
spinal system (pyramidal system). The 
latter has to do with the most highly differ- 
entiated and delicate movements. Thev mav 
be considered the most intellectual and con- 
sequently the most human. All the more 
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rudimentary functions are carried out by 
the striate system. They are the older move- 
ments of the vertebrate series, and, continu- 
ing the metaphor, more animal in character. 

From the physio-pathological point of 
view, those conditions which bring about 
more or less complete destruction of the 
corpus striatum affect functions which are 
essentially automatic and which are but very 
slightly influenced by the cortex. Walking, 
the synkinetic movements of defence and of 
spatial orientation, the mimicry of gesture 
and facial expression, swallowing and pho- 
nation are all functions of an automatic 
character. It is these automatic functions, 
long gone from the plane of consciousness, 
which, as the Vogts pointed out, are affected 
by disease of the corpus striatum. 

Everjrthing leads us to the general concep- 
tion that the motor corpus striatum and the 
sensory optic thalamus correspond to the pre- 
central motor gyrus and the post-central 
sensory gyrus which receives conscious 
sensations. And, further, the corpus striatum 
and the optic thalamus control the superior 
automatic motor system, while the cortical 
centers dominate and control the voluntary 
motor system. 
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The case which serv-es as the basis of this 
discussion has been presented principally 
on account of two features, probably re- 
lated. One is the postural peculiarity of the 
left upper extremity and the other is the 
inability to perform certain movements of 
portions of this limb as isolated movements 
and only as associated with other move- 
ments, especially with flexion of the forearm. 

The former of these phenomena has re- 
cently acquired an added significance in con- 
nection with the article by S. A. Kinnier 
Wilson: '*0n Decerebrate Rigidity in Man 
and the Occurrence of Tonic Fits" {Brain, 
Vol. xliii, Part III, 1920). In this article 
attention is called to "certain analogies be- 
tween the results of experimental mesen- 
cephalic transection in apes and other mam- 
mals and occasional clinical phenomena in 
man, in cases where cortical function is com- 
pletely in abeyance." The type of cases is 
briefly "one in which there is evidence of 
withdrawal of cortical control in the form of 
unconsciousness or semi-consciousness, the 
result commonly of cerebral hemorrhage — 
submeningeal or intraventricular, or both — 
or of meningeal inflammation, or from the 
effect of certain intracranial tumors; also, 
for that matter, of hysteria. Coupled with 
this impairment of consciousness has been 
the appearance of tonic rigidity of trunk 
and limbs, minutely resembling experimental 
decerebrate rigidity, to which frequent ex- 
acerbations in the form of tonic or postural 
fits, accentuating and exaggerating the back- 
ground of tonic posture, are superadded." 
Also "in certain types of organic and ftmc- 
tional nervous disease these postural atti- 
tudes may be adopted involuntarily with full 
consciousness, and partial or fragmentary 
types also occur. To this last statement much 



importance is attached since the hypothesis 
is that the involuntary postures of a limb or 
segment of a limb in many forms of nervous 
disease, as well as the transient positions 
assumed in involuntary movements such as 
chorea or athetosis, are in reality simply 
parts of the complete decerebrate attitude." 

Wilson accordingly considers his material 
under two main heads: I. "Those cases 
where the phenomena appear in association 
with loss of consciousness" and comprising 
"(i) Cases of decerebrate rigidity or atti- 
tude and tonic fits combined. (2) Cases of 
decerebrate attitude without tonic fits. (3) 
Cases of tonic fits without persisting decere- 
brate attitude." Group II includes: "(i) 
Cases of decerebrate attitude in conscious 
life. (2) Incomplete, limited, or fragmentary 
cases. (3) Cases of decerebrate attitude in 
the course of conscious involuntary move- 
ment, especially chorea and athetosis." 

The salient features of decerebrate rigid- 
ity, as contrasted with the state following on 
transection below or in the lower half of the 
medulla are given by Sherrington as follows 
{Integrative Action of the Nervous Sys- 
teni) : 

"Decerebrate rigidity is a condition which 
ensues on removal of the forebrain by 
transection at any of the various levels in 
the mesencephalon or at the thalamencepha- 
lon in its hinder part. 

"If in a monkey or cat transection below 
or in the lower half of the bulb has been 
performed, the animal when suspended, ar- 
tificial respiration if necessary being kept up, 
hangs from the suspension points with 
deeply drooped neck, deeply drooped tail, and 
its pendant limbs flaccid and slightly flexed. 
The fore limb is slightly flexed at shoulder, 
at elbow and very slightly at wrist. The hind 
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limb is slightly flexed at hip, at knee and 
at ankle. On giving the hand or foot a push 
forward and then releasing it, the limb 
swings back into and somewhat beyond the 
position of its equilibrium under gravity, 
and it oscillates a few times backward and 
forward before finally settling down to its 
original position. 

"To this condition of flaccid paralysis su- 
pervening upon transection in the lower half 
of the bulb the condition ensuing on re- 
moval of the cerebral hemispheres offers a 
great contrast. In the latter case the animal, 
on being suspended just as after the former 
operation, hangs with its fore limbs thrust 
backward, with retraction at shoulder joint, 
straightened elbow, and some flexion at 
wrist. The hand of the monkey is turned 
with its palmar face somewhat inward. The 
hind limbs are similarly straightened and 
thrust backward; the hip is extended, the 
knee very stiffly extended, and the ankle 
somewhat extended. The tail in spite of its 
own weight — and it is quite heavy in some 
species of monkey — is kept either straight 
and horizontal or often stiffly curved up- 
ward. There is a little opisthotonis of the 
lumbo-sacral vertebral region. The head is 
kept lifted against gravity and the chin is 
tilted upward under the retraction and back- 
ward rotation of the skull on the neck. The 
mouth is kept closed and there is some stiff- 
ness in the elevation of the jaw. When the 
limbs, or tail, or head or jaw are pushed 
from the pose they have assumed consider- 
able resistance to the movement is felt, and 
unlike the condition after bulbar section, on 
being released they spring back at once to 
their former position and remain there for 
a time more rigid than before. 

**The rigidity is immediately due to pro- 
longed spasm of certain groups of voluntary 
muscles. The chief of these are the retractor 
muscles of the head and neck, the elevation 
of the jaw and tail, and the extension mus- 
cles of the elbow and knee, and shoulder 
(i.e., deltoids) and hip. In the dog and cat, 
just as spinal shock is more severe in the 
fore limbs than in the hind, so decerebrate 



rigidity is more marked in the fore than in 
the hind limbs. There is no obvious tremor 
in the earlier hours of its continuance ; later 
it does sometimes become tremulant" 

Wilson calk especial attention to the pos- 
ture of the forelimbs in extension-prona- 
tion, and to the head retraction and opistho- 
tonos. 

Decerebrate rigidity combined with fits is 
illustrated by five cases, all of which showed 
during the seizures the above phenomena 
excepting the head retraction and opistho- 
tonos which were not present in all. The 
forelimbs were also usually adducted. All 
were unconscious during the seizures. Two 
of the cases showed intraventricular and sub- 
meningeal hemorrhage, the latter extending 
to the cord, one due to a frontal lobe glioma; 
one case showed a glioma of the mesen- 
cephalon invading the upper part of the 
pons ; a fourth case showed "a general men- 
ingitis over the cortex and more marked 
along the base. Section revealed an abscess in 
the right temporo-sphenoidal lobe, whence 
apparently the ventricular system had be- 
come infected. There was but slight internal 
hydrocephalus." The fifth case showed a 
"typical tuberculous meningitis of the base 
with moderate internal hydrocephalus." 
Interesting positions showing an incom- 
plete decerebrate attitude were often present 
during the intervals between seizures. "The 
onset of tonic fits merely accentuated the 
already existing posture, showing that tonic 
fits are in reality attacks of decerebration, 
if the expression be allowed. The absence of 
any clonic element is of much significance. 
It may be taken to indicate that tonic and 
clonic movements have different origins and 
are the expression of the activity of differ- 
ent motor mechanisms; one is characterized 
by phasic and the other by static activity." 
Wilson points out that "the morbid process 
was so situated as to dissociate the cortex 
functionally from the lower centers" — 
shown also by the loss of consciousness — and 
that respiratory disturbances were also 
present. 

Wilson apparently emphasizes the position 
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of the upper extremities in the above cases 
on account of their presence partially or 
entirely in the fragmentary cases mentioned 
later. This, it seems to me, has led to insuffi- 
cient emphasis on the fact that in all five 
cases the lower extremities were adducted, 
legs extended and feet inverted and plantar- 
flexed. Attention is also called, by Wilson, to 
the fact that the position of the upper ex- 
tremity (adduction, extension and pronation 
of forearm, flexion of hand and fingers) is 
the same as the typical hemiplegic position 
excepting that in the latter there is flexion 
instead of extension of the forearm, and also 
to the fact that "not a few cases of Little's 
disease conform strictly to the decerebrate 
type." 

Decerebrate attitude without tonic fits is 
illustrated by one case, a child of fifteen 
months, unconscious with the above posi- 
tions of upper and lower extremities con- 
tinuously maintained for nine days. "The 
abdominals could not be elicited, the nerve- 
jerks were active and the plantars extensor." 
Tonic fits without persisting decerebrate 
rigidity are illustrated, according to Wilson, 
by the so-called "cerebellar fits" and he 
further remarks: "It is, however, desirable, 
not merely to bring the phenomena of tonic 
fits into line with what experimental physi- 
ology has taught us of decerebrate rigidity, 
but also to show that it is possible to resolve 
these complete seizures into component ele- 
ments, that partial, incomplete, even seg- 
mental tonic attacks may be met zvith, and 
that some at least of the more or less fixed 
attitudes of head and neck, trunk, and of one 
or other limb or part of a limb, encountered 
in certain basal, subtentorial and other le- 
sions, are in reality functional fragments, so 
to say, of a non-cortical motor mechanism 
which finds its full expression in decerebrate 
rigidity and in complete tonic fits," 

"Tetanus-like seizures," whether of or- 
ganic or hysterical origin, illustrate tonic 
fits without decerebrate rigidity and a case 
is given in detail where the above attitudes 
were shown and in addition a tendency to 
rotation. The fits were associated with re- 



spiratory disturbances and were followed by 
a completely atonic, flabby condition of the 
limbs. Another case exhibiting the decere- 
brate attitude, with some variation, had a 
glioma and intraventricular hemorrhage 
after operative interference. Other cases 
from the literature are cited, one of which 
is a case in which a tumor of the midbrain 
produced complete physiological decerebra- 
tion at the level of the corpora quadrigemina. 

One comment which may be made con- 
cerning the tonic fits especially is that in their 
case, at least, the exciting cause may not 
be so much the proprioceptive stimuli, men- 
tioned later as maintaining the constant de- 
cerebrate attitude, as the irritative effect of 
the hemorrhages and meningitis. 

An observation of Wilson's of especial in- 
terest, is the following: "The occurrence of 
tonic fits as a hysterical manifestation is a 
neurological platitude, but their real signifi- 
cance for the purposes of this paper consists 
less in their psychogenic origin than in the 
morphological aspect they may assume. If we 
imagine the most superficial degree of hys- 
terical dissociation to involve the trans- 
cortical neuronic level the movements re- 
leased will be purposeful and complex, re- 
sembling normal motor activity except for 
full conscious participation therein; if, simi- 
larly, we assume functional disintegration to 
descend to lower neuronic levels we should 
expect to observe phenomena morphologic- 
ally analogous to those of decerebrate rigid- 
ity, which is, as a fact, precisely the case. In 
this way the actual movements of certain 
moderately severe hysterical seizures receive 
a physiological explanation and illustrate 
the disorders of function which we have 
associated with organic decerebrate human 
preparations. It seems unnecessary to cite 
any cases in support of this contention, so 
commonly are the opisthotonic and exten 
sion-pronation postures found in hysteria." 

Wilson does not call attention to any re- 
lation between decerebrate rigidity and the 
picture of epilepsy, especially in its tonic 
phases, probably reserving this subject for 
later discussion. As is well known, there has 
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been difference of opinion as to whether the 
tonic phase of epileptic seizures is due to 
cortical or subcortical mechanisms. If it be 
conceded that Wilson is correct in his com- 
parison of the above clinical phenomena 
with those shown in experimental decere- 
brate rigidity and also in his localization of 
this tonic mechanism in the tegmentum of 
the midbrain, it is obvious that comparison 
with epileptic attitudes should yield valuable 
localizing indications whether or not the lat- 
ter correspond to decerebrate attitudes. 

Decerebrate attitude in conscious life is 
naturally apt to be not so complete or so 
indefinitely maintained but appears tempor- 
arily at least when the control of the cortico- 
spinal system is functionally or organically 
defective, there being "a conflict between 
two motor mechanisms, each attempting to 
jockey the other out of possession of the 
final common path." Two cases of infantile 
diplegia are given in detail illustrating this 
group. 

Incomplete, limited, or fragmentary de- 
cerebrate attitudes form in some respects 
the most interesting group. One interesting 
case is of a child of two years in whom 
the left side showed the decerebrate ex- 
tensor rigidity of both limbs while the right 
showed flexion at elbow and knee and ab- 
duction of the thigh, the head being turned 
to the right and tilted backward. Wilson 
points out that this case shows the type of 
rigidity seen in ablation of the left cerebral 
hemisphere, the extensor rigidity being 
homonymous. In this case "all the deep re- 
flexes were active; the abdominals were 
present and the plantars of the flexor var- 
iety.'' The "cerebellar" attitude of the head 
(head inclined to one side and somewhat 
backward but turned to the other side) is 
cited as an example of a unilateral decere- 
brate head attitude. Wilson explains the 
opisthotonic attitude by pointing out that in 
bilateral cases the lateral head inclining and 
turning influences would balance each other 
but the head retracting influences on each 
side would reen force each other, thus pro- 
ducing the opisthotonos. He points out that 



the above "cerebellar" attitude is not neces- 
sarilv due to cerebellar lesions. 

Passing to decerebrate rigidities limited 
to one limb, one segment of a limb or even 
"one phase of segmental movement," Wilson 
directs particular attention to the "pronator 
sign," which "is an important part of the 
complete decerebrate posture." Wilson shov^-s 
the presence of this in one arm in cases 
of cerebellar lesions (homonymous side of 
middle lobe), of unilateral (homonymous) 
Sydenham's chorea (hemichorea), of dip- 
legia with athetosis, of infantile cerebral 
hemiplegia with athetosis, of slight left 
hemiplegia with athetosis (following diph- 
theria). Another instance of limited decere- 
brate rigidity or attitude is the wrist flexion 
seen in hemiplegia, in the choreic hand 
(wrist flexion and some over-extension at 
the knuckles) and in the similar athetoid 
hand. 

Wilson also mentions a case of a child 
(microcephaly with diplegia and athetoid at- 
titudes) "whosie physiological condition was 
one not far from complete decerebration, 
and in whom the vestibular reflexes of 
Magnus and DeKleijn were readily obtain- 
able," i. e., extension of a previously flexed 
upper limb was elicited by passive lateral 
movement of head. 

Decerebrate attitudes also occur, Wilson 
points out, in torsion-spasm (dystonia mus- 
culorum deformans). 

The present case obviously is an excellent 
example of a partial decerebrate attitude in- 
volving especially the left upper extremity 
which shows the pronation phenomenon and 
the athetoid hand. It may be objected that 
the pronation at least is simply in such 
cases a result of the supination weakness so 
common in hemiplegia. That the two may be 
related is obvious but it is the explanation 
of the causes actively producing the spasm 
when certain cortical control is diminished 
which is sought and provided for in part by 
Wilson's point of view. It is doubtful too, 
whether there is any such supination weak- 
ness in chorea. The tendency to pronate in 
picking up and setting down small objects 
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seen in some choreics mav be another mani- 
festation of the pronation phenomenon. 

Another phenomenon, however, which 
does not invalidate Wilson's view but enters 
as a complicating factor into attempts at 
further analysis and explanation of abnor- 
mal involuntary contractions is the presence 
in hemiplegia and other pyramidal lesions of 
flaccid paralysis which, as is well known, is 
usually present for a variable period after the 
onset, may persist indefinitely or may even 
appear after a spastic condition has been 
maintained for a considerable period. Head 
has recently called attention to this latter 
phenomenon in his work on sensory disturb- 
ances due to cortical lesions. The writer has 
already expressed the opinion, not as a novel 
one however, that there must be other effer- 
ent cerebral paths concerned in tonus and 
that the pallio-ponto-cerebellar connections 
must be especially taken into account. Ac- 
cording to some observers at least, it is the 
muscles which are not completely paralyzed 
or in which a partial recovery has taken place 
which show the spasticity. In this case an 
important difference would appear to be 
present between complete and incomplete 
pyramidal lesions. 

THE MECHANISM OF DECEREBRATE RIGIDITY 

Having considered the similarities be- 
tween experimental decerebrate rigidity and 
certain clinical pathological attitudes, Wilson 
proceeds to discuss the mechanism producing 
this condition — the pathogenesis of decere- 
brate rigidity. This part of the article is also 
of great value, for sufficient attention is not 
usually paid to the actual nervous activities 
producing these phenomena. 

Wilson first makes the point that the phen- 
omena in question are not irritative but are 
"release" activities. Secondly he points out 
that the experimental work already quoted 
shows that for the development of decere- 
brate rigidity we are limited to the mesen- 
cephalon, cerebellum and pons (and upper 
bulb) inasmuch as the rigidity appears in 
transection above the midbrain and disap- 



pears in transection below or in the lower 
half of the bulb. It is admitted that decere- 
brate rigidity may also appear *Vhen decere- 
bration is higher leaving intact the basal 
ganglia, in particular the optic thalamus, and 
that movements analogous to those of tonic 
fits can be produced by stimulation of the 
latter structure." 

Following Wilson's general position but 
not strictly his order of treatment, the next 
point is regarding the influences which main- 
tain decerebrate rigidity. In the first place, 
the position of the animal is of importance. 
It is in the suspended animal where gravity 
is operative that it is most apparent. The 
rigidity thus developed is abolished (Sher- 
rington) by deep anesthesia, after which it 
returns; it is abolished in a given part by 
cutting the posterior roots of that part, nor 
does it develop in that part if the posterior 
roots have been cut prior to decerebration ; 
it is abolished in the hind limb bv section 
of the ipsilateral column of the cord and in 
both hind and fore limbs by section of the 
ipsilateral ventrolateral column of the cer- 
vical cord. Section of the dorsal columns 
does not abolish it. Ablation of the cere- 
bellum does not abolish it (Sherrington). 
"Bisection of or injury to the vermis, 
median section of the cerebellum and partial 
ablation of the cerebellum are all apt to pro- 
duce the phenomena under discussion, but 
Sherrington is not convinced that the two 
conditions are identical, and especially states 
that after these cerebellar operations decere- 
brate rigidity 'sets in often, hut not ahvays^ 
[italics mine]." (Wilson.) 

According to Weed removal of the lateral 
lobe of the cerebellum diminishes the decere- 
brate rigidity in the ipsilateral limbs; re- 
rfioval of one half the cerebellum abolishes 
the rigidity in the ipsilateral limbs, but if 
removed before decerebration extensor rigid- 
ity is only slightly diminished on the same 
side; removal of the vermis before decere- 
bration does not affect the development of 
bilateral extensor rigidity on removal of the 
cerebral hemispheres. He found, however, as 
have Sherrington and others, that stimula- 
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tion of the anterior (superior) surface of the 
cerebellum, superior vermis and outward, 
abolishes the exterior tonus. Removal of 
the anterior portion of the superior vermis, 
according to Weed, is followed by the de- 
velopment of extreme extensor rigidity. Re- 
moval of the whole cerebellum, after decere- 
bration and the development of decerebrate 
rigidity and without injury to the peripheral 
vestibular path and its nuclei, cause disap- 
pearance of the rigidity. Section of both 
restiform bodies and of the middle cere- 
bellar peduncles has no effect; section of 
both superior peduncles results in marked 
initial accentuation of rigidity followed by a 
rapid and complete loss of all the rigidity. 
Section of one superior peduncle results in 
initial augmentation of rigidity on the same 
side followed by a marked diminution but 
never a complete loss; section of the three 
peduncles on one side and the inferior, 
middle and part of the superior on the other 
side produces a marked initial accentuation 
of the existing rigidity followed quickly by a 
complete loss of all rigidity on the side where 
all the peduncles were cut and nearly com- 
plete loss on the other. Median section 
through the mesencephalon produces an im- 
mediate accentuation and later a marked 
diminution with persistence of a slight de- 
gree of rigidity (incomplete decussation of 
brachia?). Application of warmth to the 
midbrain increases and cold diminishes the 
rigidity. Unipolar stimulation of the region 
of the nucleus ruber causes an accentuation 
of the contralateral rigidity at the elbow, a 
stronger current, relaxation of the ipsilateral 
elbow, still stronger the latter may become 
a flexor rigidity, stronger to both sides causes 
bilateral extensor rigidity. Stimulation of 
the colliculi has no effect. Transection just 
caudad to the caudal border of the inferior 
colliculi produces a short accentuation of 
rigidity followed quickly by a total loss of 
all rigidity and assumption of flaccid flexor 
attitudes. Weed also stimulated the position 
occupied by the frontal pallio-pontile tract 
from internal capsule to pons, in an animal 
with the hemispheres removed, and found 



the stimulation produced a complete disap- 
pearance of the ipsilateral and diminution of 
the contralateral rigidity. This was purely 
ipsilateral when a plate was interposed to 
prevent stimulation of the contiguous tract 
of the other side. This effect was abolished 
when the middle peduncle of the same side 
was cut. The frontal pallio-ponto-cerebellar 
path would thus be one inhibiting decere- 
brate rigidity. The inhibitory effect was 
diminished but not abolished by removal of 
the cortex of the anterior superior vermis. 
Weed concludes that the cerebellar cortex 
possesses some definite relationship to de- 
cerebrate rigidity but the function is double 
— an excitatory and inhibitory link both ex- 
isting; that the main reflex center and, in 
that sense, the source of decerebrate rigidity 
is in the midbrain, probably the nucleus 
ruber; that the cerebellum is an important, 
perhaps absolutely essential path for im- 
pulses from limbs and trunk concerned in 
decerebrate rigidity; that the cerebellum 
forms an essential link in the inhibitory path 
from the cerebral cortex and that localiza- 
tion in the cerebellum, as far as can be as- 
certained from rigidities in the various ex- 
tremities, are not sharply circumscribed or 
very minutely differentiated. From the fact 
that cutting the restiform body does not 
affect the decerebrate rigidity, Weed believes 
the path in the cord is the ventral spino- 
cerebellar tract, which conclusion is appar- 
ently supported by the observation men- 
tioned above as to the effect of cutting the 
ventro-lateral column of the cord. 

Other important work bearing upon this 
rigidity-producing mechanism is that of 
Graham Brown who stimulated certain 
points in the cross-section of the midbrain 
at the level of the anterior colliculi in mon- 
keys. These points corresponded to the red 
nucleus (and posterior longitudinal fasci- 
culus). "Stimulation applied to this area of 
the cross section of the midbrain on one side 
evokes a state of flexion in the arm of the 
same side and a state of extension in the arm 
of the opposite side. On cessation of stimu- 
lation these reactions are continued as main- 
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tained postures. The movements of the arms 
are accompanied by movements of other 
parts of the body. The tail seems to bend to 
the same side; the lower limb of the same 
side extends while that of the opposite side 
flexes ; the head is rotated in such a manner 
that the face is turned away from the side 
stimtilated." These results can be obtained 
from stimulation of the midbrain after com- 
plete removal of the cerebellum and also 
after cutting the posterior roots of the parts 
involved. 

In the experiments of Brown the animal 
was supported completely in all its parts and 
the tonic character of the response was 
shown by the "after-discharge." The fact 
that they could be elicited after cutting the 
posterior roots and after removal of the 
cerebellum simply shows that the efferent 
part of the mechanism was not affected 
by these procedures and that the latter would 
produce characteristic effects when stimu- 
lated artificially instead of being stimulated 
continuously by impulses passing upward by 
the usual afferent path or paths. Wilson rec- 
ognizes this though in one place he seems to 
think that the possibilitj'^ of eliciting reac- 
tions with the cerebellum removed invali- 
dates the influence of the cerebellum in the 
maintenance of decerebrate rigidity. The 
maintenance of posture as well as the pro- 
duction of movement requires afferent as 
well as efferent impulses and it is difficult to 
see where the midbrain posture-maintaining 
centers receive their impulses except via 
the superior peduncle in the decerebrate ani- 
mal, especially in view of the apparent ab- 
sence of any collicular influence. About the 
only other path would be a path consisting of 
a series of short and possibly a few long 
ascending neurones in the reticular forma- 
tion. Such a primitive ascending path is pos- 
sible but hardly adequate. 

Wilson then suggests that *'in the red 
nucleus, perhaps in the pars magnocellularis, 
are represented combinations of the ventral 
cell-groups of the spinal cord, linked up ac- 
cordmg to their flexor, extensor, pronator, 
supinator, etc., functions:" He also points 



out that the mechanism in question is prob- 
ably on its efferent side more extensive than 
merely the red nucleus and the rubro-spinal 
tract and that "it seems desirable to point 
out that the nucleus ruber is but a part 
of Edinger's nucleus motorius tegmenti, 
which consists of associated motor-cell 
groups scattered throughout the pons and 
mesencephalon to the level of the ventral 
optic thalamus, including Deiters* nucleus, 
and that the effect of stimulation is not likely 
to be limited to one descending rubral path, 
viz., the rubrospinal. "There is in fact doubt 
as to the path or paths by which rubral 
activities reach the cell groups of the ventral 
cornua; further, rubro-pontine and rubro- 
bulbar connections must not be ignored." 
The researches of Magnus and de Kleijn on 
the effect of passive movements of the head 
and change in position in space on tonus of 
the limbs are mentioned. Tremor may also 
receive a partial explanation because "tremor 
differs from rigidity, not fundamentally, but 
in degree." 

In brief, in the above tegmental nuclei we 
have a mechanism which maintains tonus of 
the skeletal muscles, the activity of these 
nuclei is maintained or altered by proprio- 
ceptive impulses reaching them via afferent 
roots, thence probably, in part at least, by the 
ventral spino-cerebellar tracts, cerebellum 
and superior cerebellar peduncle, the cere« 
bellum being also under an inhibitory (and 
other?) influence from the pallium. The teg- 
mental nuclei are also under the more direct 
influence of forebrain mechanisms, notably 
the corpus striatum. In decerebrate rigidity 
there is a removal of forebrain influences, 
i.e., at least of those acting directly on the 
nucleus ruber, etc., from the striatum, of 
those acting indirectly via the cerebellum 
(pallio-ponto-cerebellar) and of those acting 
probably on the lower motor mechanisms, 
i.e., the pyramids. The resulting attitudes 
must be regarded as a composite of various 
influences, principally proprioceptive, acting, 
mainly by way of an uninhibited cerebellum, 
upon the tegmental nuclei in question. 

It is certainly to be hoped that Wilson will 
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soon make good his promise to give us 
further and equally illuminating papers upon 
this subject. 

CASE ILLUSTRATING SOME OF WILSON'S 
PHENOMENA OF DECEREBRATE RIGIDITY 

The patient, G- M. (No. 4445, general 
admission No. 95189), was first admitted 
to the Vanderbilt Clinic Sept. 2, 191 5. She 
was then four years of age (would be five, 
January 31, 1916) and is therefore at pres- 
ent (Feb. 1 921) nine years of age. 

History. Present Illness, — The complaint 
noted Sept. 2, 191 5, was a palsy of the left 
half of the body, which began two and a half 
months before. "While playing one day she 
fell and was paralyzed on the left half of the 
body. This has since improved to the extent 
that she can grasp objects with the hand, can 
walk with foot drop, and but slight facial 
weakness." Also "three weeks after palsy 
there was a general breaking out of pur- 
puric spots all over the body." 

More complete details obtained recently 
are as follows: The onset was about June 
13, 191 5, and at about 9 or 10 a.m. The pa- 
tient was staying with an older sister (then 
about eighteen) who was in the next room. 
The sister heard the patient fall, ran in and 
thought she had fainted. She picked the pa- 
tient up and laid her on the bed. She said 
that it (presumably unconsciousness) lasted 
about ten minutes. The patient was not able 
to walk immediately afterwards. The mother 
saw her that evening. She thinks the face 
was drawn to one side but is not sure which. 
No stiffness of arm or leg was noticed, nor 
any convulsive movements. The arms hung 
down when the patient was carried. No in- 
continence was mentioned by the sister. 
There w^ere no headaches or vomiting. 
There have been no subsequent attacks. No 
somnolence nor insomnia have been noted. 

The rash has recently been described by 
the mother as appearing about a week after 
the attack. It began like prickly heat, the 
spots got larger and red or purplish. It lasted 



a couple of days and was present, apparently, 
on arms, legs and trunk (face?). No tem- 
perature apparently was taken. 

The patient fell out of bed the night be- 
fore but there does not appear to have been 
any evidence that she was injured. 

Birth. — It was a full term delivery, labor 
was not unusually prolonged and no instru- 
ments were used. There was no cyanosis 
nor asphyxia. The baby appeared normal in 
every way. 

Development. — ^The patient was breast- 
fed. The first teeth are said to have ap- 
peared at about ten months. She began to 
walk at sixteen months. The mother is un- 
certain when she began to talk. She walked 
perfectly before the attack. She began school 
at six years. Her school record appears to 
have been not especially good. She is now in 
class 3-A. 

Injuries, Diseases, etc. — ^There is no his- 
tory of severe injuries to head or other 
parts. There have been no operations. There 
is no history of convulsions, loss of con- 
sciousness (other than above), paralysis 
(other than above), diplopia, difficulty in 
eating and swallowing or speech. No history 
of visual or auditory disturbances, of ver- 
tigo, pains, headache, or vomiting. 

The patient had diphtheria at six years 
of age. She has nat had chickenpox, 
measles, meningitis, mumps, otitis, pertussis, 
pneumonia, rheumatism, scarlet fever or 
typhoid. 

Habits and General Physiological Status. 
The patient sleeps well, her bowels are regu- 
lar, she has no incontinence of urine, noc- 
turnal enuresis or other disturbance of urina- 
tion. 

Family History. — The mother has been 
married twenty-seven years and has had 
eleven pregnancies including one miscarriage 
and three deaths. The first two pregnancies 
are a boy and girl of twenty-five and twent>'- 
four years respectively; bright, healthy and 
never had convulsions. The third pregnancy 
was a miscarriage at three months. The doc- 
tor said there was "a little inflammation." 
The fourth, a boy, died at nine years of 
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age of diphtheria. He was not bright from 
birth and had one convulsion at about four 
or five years of age. The fifth and sixth, 
boys of nineteen and eighteen years of age, 
are- healthy, bright and never had convul- 
sions. The seventh died at eight months of 
marasmus. The eighth and ninth are boys of 
thirteen and eleven years of age and are 
healthy, bright and never had convulsions. 
The tenth is the patient. The eleventh died 
of meningitis after pneumonia. Was only 
sick three days. The father and mother are 
living and well. There is no similar trouble 
known in the family. 

Voluntary Motor System. Abnormal 
Attitudes and Deformities. — When the arms 
are extended upward the left arm tends to 
assume an abnormal position which consists 
of pronation of the forearm (palm turns 
outward) and slight flexion {at times hyper- 
extension), flexion at the wrist, hyperex- 
tension of fingers with thumb slightly ad- 
ducted and hyperextended at the distal joint 
( Fig. I ) . This attitude is present. less 
marked, when the arm is in the usual posi- 
tion while standing and is also elicited by 
various acts performed by other parts es- 
pecially those involving attention and ten- 
sion, e.g., when walking slowly on a line she 
tends to elevate, pronate, etc., the left arm; 
when she extends the left leg and resists its 
passive flexion, the left arm is often elevated 
above the head, pronated, etc. When running 
and at other times she at times carries the 
left forearm flexed, the hand dorsally flexed 
(overextended) and somewhat pronated 
with the fingers flexed (i.e., more nearly the 
hemiplegic attitude). 

Gait. — A left foot drop is the only note on 
this in 1915. There is a slight left limp and 
perhaps a slight tendency to drop foot. Evi- 
dently the gait has markedly improved since 
the time immediately following the attack. 
Walking on the toes, on a line, backwards, 
sidewise and running are all as well done as 
ordinary walking, but walking on the heels 
is not done so well on the left, i.e., the toes 
of the left foot are not lifted so well from 
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the floor. Foumier's tests did not show any 
new phenomenon. 

Coordination. — The patient was formerly 
left-handed. She is now right-handed. 

Equilibratory. Standing on both feet with 
eyes open and closed shows no ataxia. She 



J. I, This shows the hyperpronalion of left fore- 
irm, the hype rex ten 5 ion of the left finKcrs tosether 
vLth flexion at ihe wrist ("athctoid" hand). There 
s also hyperextension at the elbow. 
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can stand much better on the right foot than 
on the left. 

Non-equilibratory. The finger to nose test 
is performed without ataxia but when done 
with the left, this extremity assumes various 
abnormal attitudes during the act. 

The patient can put each finger to the 
thumb in succession well with the right but 
not at all with the left. 

The heel-to-knee test is performed well on 
both sides. 

Skilled Acts. — Speech is normal in conver- 
sation. 

Abnormal Involuntary Movements. — In 
the report of 191 5 tremor was marked as 
absent There is none now excepting the 
associated movement mentioned elsewhere. 
When the patient was seen in 191 5 and 191 6 
she was regarded, I believe, as showing some 
athetosis. These excessive movements have 
apparently disappeared or are represented 
simply by the more stereotyped associated 
movements or, rather, spasms evoked by cer- 
tain movements and tensions. 

Revcxes. — Deep: In the examination of 
Sept. 2, 1915, the biceps and patellar are 
noted as being greater on the left, there 
being no indication as to whether they are 
very active or slight. At present all of the 
deep reflexes are rather slight, the biceps 
being hard to elicit. They are somewhat 
more active in the left. There is no crossed 
patello-abductor, no tibio-abductor (peri- 
osteal) uncrossed or crossed and no ankle 
clonus. The left patellar, when reenforced, 
yields a rather spastic reflex. 

Superficial: The abdominals all are ac- 
tive or very active and possibly somewhat 
greater on the right. There is a marked 
Babinski with fanning on the left which is 
easily elicited as a part of a general reac- 
tion to tickling, etc. There is a Chaddock 
and Oppenheim and a doubtful Gordon and 
Schafer. 

Muscle Strength. — The points noted in 
191 5 are: 'Tartial palsy of left arm, supina- 
tion, pronation and extension of fingers 
especially weak." There are at present the 
following pareses: Slight pareses of the left 



shoulder (elevation) and of the left arm, 
apparently all movements perhaps greatest 
in rotation inward. The left forearm shows 
a slight weakness of flexion, extension and 
pronation and a marked weakness in supina- 
tion. The left hand shows an interesting 
condition. Its various movements (flexion, 
extension, abduction and adduction) cannot 
be performed at all unless the forearm is at 
the same time flexed. When this is allowed, 
the strength is normal or nearly so. The 
same applies to flexion and extension of the 
fingers except there is here a consideraWe 
diminution in strength. There is still greater 
diminution of strength and limitation of 
movement in abduction and adduction of the 
left fingers. 

The left thigh shows slight pareses of 
adduction, abduction, rotation in and rota- 
tion out (most marked in the last) and 
possibly of flexion and extension. The left 
leg shows some weakness of flexion. The 
left foot shows a marked w^eakness and 
limitation of movement of dorsal flexion and 
also a weakness, less marked, of abduction. 
The left toes show marked weakness and 
limitation of movement in both extension 
and flexion. The voluntary extension of the 
left big toe is weak but when reenforced by 
plantar or other stimulation (passive flexion 
of left leg) or elicited by the latter alone 
it is of more nearly normal strength. 

Muscle Status. — No marked atrophies 
were noted. The left hand and forearm show 
some general atrophy. The various parts of 
the left upper extremity, especially the 
fingers and hand, are more extensible than 
the right. There appears to be possibly also 
a slight hypotonus elsewhere, including the 
lower extremities. 

Abnormal Associated Movements. — ^The 
pronation sign of Striimpell appears to be 
absent, also the thumb flexion sign of Hoff- 
mann. The patient cannot synchronously 
adduct the thumb and all the fingers, either 
the thumb or little finger remain partly ab- 
ducted. She cannot resist passive extension 
of her flexed fingers (excepting the thumb 
which she is told to keep extended and 
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abducted) without flexing the thumb. This is present on the left. The reenforcement 

is true of both sides but is more marked on sign is absent, 

the left. Passive hyperextension of the ex- When the patient is recumbent, strong ex- 
tended fingers also produces flexion of the tension of the left leg (e.g., holding it in the 
thumb. Associated fist-clenching is not extended position against strong opposition) 



Fig. 2. This shows ihc patient at ihe instant of hav* 
ing accomplished the opening of her hand by asso- 
ciated flexion of the forearm. The right upper 
extremity also shows a contralateral associated 



Fig. 3. This shows the patient attempting to release 
the ohject in her left hand. The pronation of the 
forearm is shown. The inttiisily of her effort is 
not brought out by the photograph. 



present. The trunk-thigh sign of Babinski 
appears to be absent. She is able, when re- 
cumbent, to elevate both lower extremities 
with legs extended (Grasset-Bychowski), 
The tibialis sign of Striimpell is absent The 
coughing sign (teg extension on coughing) 



elicits extension of the left forearm and 
fingers with flexion at the wrist and even 
elevation of the arm. On the other hand, 
strong flexion of the leg at times elicits 
flexion of the forearm. Extension and flex- 
ion of the right leg does not appear to have 
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this effect upon the left arm, certainly not 
to the same extent. 

Passive movements of the head, against 
resistance, do not appear to have a definite 
and constant effect upon the movements of 
the left upper extremity. Both this point and 
the preceding require still further study. 

Changes in position of the head without 
movement did not appear to have any 
marked effect. 

Perhaps the most interesting phenomenon 
is the inability of the patient to close and 
especially to open the fist or to release 
grasped objects quickly. This she usually ac- 
complishes by making associated movements, 
especially flexion of the forearm, at the end 
of which the fingers open quickly (Fig. 2). 
This inability is consequently much increased 
by holding the forearm in extension and 
preventing its flexion, thereby preventing 
the opening of the fist as an associated move- 
ment. Holding other parts may have some 
influence but this is partly due to emotional 
effect perhaps. The inability to release is 
enormously increased by emotion. In taking 
a kymographic record of these movements, 
the patient was alarmed because she thought 
electricity was to be used and was then at 
times almost indefinitely unable to release 
an object grasped with the left hand. It is 
also interesting to note that in trying to 
release (and also often in grasping an ob- 
ject) she excessively pronated the forearm 
as a severely affected choreic often does 
i^^S' 3)- Diversion of attention also helps 
her in opening the hand. 

General Sensory. — In the report of 
191 5, ''sensation" is indicated as normal. 
There are now no disturbances of touch, 
pain, temperature (cool and warm), vibra- 
tory and muscle-tendon sensibility (arms, 
hands, fingers, legs, feet and toes being tested 
for the last named). At times muscle-tendon 
sensibility (sense of position and movement) 
appeared to be not quite as good in the left 
fingers as in the right but this was apparently 
due to inattention and possibily an indirect 
effect of the different tonus of the left hand. 



Cranial Nerves. Optic Apparatus, — ^V'^is- 
ion was not tested. The fields, roughly tested^ 
are normal. The fundi are normaL The 
pupils are normal, equal and react mrell to 
light and convergence. No abnormalities of 
position or movements of the eyes are pres- 
ent. There is no nystagmus, only a few 
nystagmoid movements are elicited when the 
eyes are directed laterally. The palpebral 
fissures are equal. There is no ptosis and no 
von Graefe. 

Acoustic. — ^This was not carefully ex- 
amined but hearing appears to be normal on 
both sides. 

Trigeminus. — ^The corneal reflexes are ac- 
tive. 

Facial. — The record of 191 5 states that 
there is a left facial weakness. There is at 
present a very slight facial weakness appar- 
ently principally or entirely of the lower 
face. It is interesting to note that the patient 
can wink the right eye better than the left. 

Glossopharyngeus and Vagus. — ^Thc 
movements of tfie palate during phonation 
are normal. 

Hypoglossus. — The tongue curves slightly 
to the right when protruded but there is 
probably no abnormality here. The various 
movements of the tongue are performed 
well. It shows no atrophy. 

Mental Status. — The impression is that 
intelligence, emotion, attention and memory 
are normal. 

Systemic. — No tegumentary abnormali- 
ties were noted. The heart is normal. In the 
report of 191 5 it is noted that "blood pres- 
sure is 95." 

Laboratory Tests. — The report of 191 5 
states that the blood Wassermann was nega- 
tive. An ;r-ray taken Dec. i, 191 5, of the 
right side of the head is stated (Dec. 8, 
^915) to show nothing. 

THE MECHANISM AND SIGNIFICANCE OF AS- 
SOCIATED MOVEMENTS 

The phenomena included under the term 
"associated movements" have close relation- 
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ships with other allied phenomena such as 
various "involuntary movements," move- 
ments due to emotional states and infantile 
movements, and the distinction between them 
cannot always be made. In the first place it 
is obvious that all "acts" are associated 
movements. By the term associated move- 
ments, however, is usually meant, I take it, 
those movements which are made during the 
performance of an act or movement but are 
not an integral or necessary part of it, move- 
ments which are elicited by an active or pas- 
sive movement or movements of some other 
part but not mechanically necessitated by the 
latter (i.e., not inevitable on account of me- 
chanical arrangements of tendons, bones, 
etc.). In the normal condition such move- 
ments are often obviously initiated by the 
primary voluntary movement or act and they 
can be voluntarily suppressed but they ap- 
pear without direct voluntary initiation and, 
in fact, may require volimtary effort for 
their repression. They can, however, also be 
reproduced voluntarily. 

From this latter point of view, one test of 
voluntary control is the ability to suppress 
such accessory or associated movements 
either as a whole or to break up the asso- 
ciated movements into their component 
parts. This is only putting in a somewhat 
different way the ordinary view that one 
salient feature of what we call voluntary 
control is the ability to perform isolated 
movements. This ability is thus one of the 
tests of voluntary control as is shown in 
such tests as successively touching each 
finger to the thumb of the same hand and 
performing other single finger movements. 
Opposed to such movements we have the 
simultaneous finger movements whether of 
flexion, extension, abduction and adduction 
which we all know to be more easily per- 
formed than the above movements of indi- 
vidual fingers, and the above peculiarity as 
well as the, so to speak, involuntary elicita- 
tion of associated by voluntary movements 
has led to their designation or qualification 
as "automatic" associated movements. The 
formation of the skilled act or acquired 



group of associated movements from this 
point of view consists in the substitution of a 
group of movements more or less different 
from the automatic associated movements. 
The piano player when playing chords, 
especially octaves, may have the fingers set 
and moving in much the automatic position 
but the arms move in a dissociated manner. 
In playing scales and in "fingering" in gen- 
eral the finger movements are dissociated. 
Certain modifications of the Klippel-Weil 
test also illustrate these points. As the 
writer understands it, the test itself consists 
in passively extending the involuntarily 
flexed fingers of the patient. The organic 
nature of the nervous affection causing this 
flexion is shown by the automatically elicited 
flexion of the thumb. Passive hyperexten- 
sion of unflexed fingers is also performed 
as a test to elicit this reaction. The mechan- 
ism upon which this rests is further dis- 
played, probably, in the following. Anyone 
can extend and adduct the fingers and at the 
same time abduct the thumb, nor is it difficult 
to flex the adducted fingers without flexing 
the thumb. If, however, the fingers of an- 
other be inserted in the clenched fist and 
passive extension be attempted, the person 
resisting this passive finger extension will 
feel a distinct tendency to flex the thumb. It 
is this normal tendency to associated thumb 
flexion which underlies, I take it, the exag- 
gerated form seen in pathological cases and 
in the permanently flexed- thumb of a hemi- 
plegic contraction. The uneducated toes are 
usually only capable of simultaneous plantar 
flexion, of simultaneous extension, with ab- 
duction, or "fanning," and of extension of 
the big toe and flexion of the others, the 
latter being of course identical with a typical 
"Babinski." The bilateral (or contralater- 
ally evoked) associated movements are also 
illustrated in normal conditions by the rela- 
tive ease in executing identical movements 
with the paired extremities. 

From the above it is obvious that there are 
really two categories of repression of auto- 
matic associated movements, one the repres- 
sion of accessory associated movements, the 
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other the breaking up of an ''automatic" as- 
sociation and the substitution of a ''learned" 
or skilled association. 

Both the capacity for performing isolated 
movements and the tendency to associated 
movements (as seen in the above Klippel- 
Weil sign) should be studied systematically 
in normal as well as abnormal individuals. 
The performance of isolated movements is a 
test of motor control and is notably defec- 
tive in young children and mental defectives 
as every one is aware when getting them 
to perform certain movements in testing 
their strength. Most persons can draw one 
side of the mouth to one side, elevate one 
side of the nose and wink one eye. Very 
few can elevate one eyebrow. The lateral 
hand movements as opposed to flexion and 
extension are the more difficult and harder 
to elicit in children and the same applies to 
lateral movements of the foot. Another ex- 
ample of the tendency to automatic associa- 
tion is shown by the pronation sign of 
Striimpell. The easiest position to flex the 
forearm is semipronation, i. e., so that the 
radial margin comes next the arm. Exten- 
sion at the wrist is the natural accompani- 
ment of clenching the fist and slight flexion 
at the wrist and abduction of the fingers is 
the natural accompaniment of abrupt and 
forcible extension of the fingers (athetoid 
position). It is obvious that in all such cases 
mechanical peripheral arrangements must 
also be carefully considered. It is very possi- 
ble that peripheral arrangements are better 
adapted to the older types of movement than 
the newer which partly replace them and 
that the "voluntary" movements not only 
have partially to inhibit older central neural 
mechanisms but also to use peripheral ar- 
rangements which are not completely 
adapted to their performance. There are ar- 
rangements of tendons, for example, which 
certainly interfere with completely isolated 
finger movements. Whether we must also 
take into account more than one system of 
somatic effectors and peripheral nerves in- 
nervating them I will leave to Dr. J. Ramsay 
Hunt to answer. 



It is also obvious that many of the asso- 
ciated movements are, as often elicited, of 
a spasmodic or tonic character, e.g., the 
Klippel-Weil. 

It is not proposed at present to discuss the 
classification of the associated movements 
as done by Foix and others. 

The distinction between the automatic as- 
sociated movements and the abnormal in- 
voluntary movements is not always easily 
made. The main distinctions, I take it, are 
that the former are more definite or limited 
and that the latter are apparently more spon- 
taneous, at least more easily elicited- As is 
well known athetoid movements can be 
elicited by passive opposed movements of 
other parts and choreiform movements arc 
increased in the same way. In such cases they 
would appear to fall partly in the category 
of associated movements. In fact Lewan- 
dowsky has called athetosis a mass of asso- 
ciated movements. The spontaneity of such 
movements is more apparent than real. They 
usually disappear during sleep and also dim- 
inish or disappear when the part is com- 
pletely supported, and other parts are at rest 
The present case might be called by some an 
athetosis or an athetoid condition. 

The close connection between associated 
movements and movements of affective ex- 
pression or, rather, the overlapping of the 
two, is evident when we consider that many 
of the latter are associated movements (vide 
the expressionless face of the paralysis 
agitans when the facial associated move- 
ments are absent) and that they are often 
brought out by emotional states. The influ- 
ence of the latter on the patient was very 
obvious, especially upon the spasm and in- 
ability to release her grasp. It is the acces- 
sory (shall we say the supernumerary?) as- 
sociated movements which give the flavor, 
the pleasing character and animation often, 
to movement. On the whole, however, per- 
haps the affinity is greatest between the 
affective movements and abnormal involun- 
tary movements. The case of tremor is ob- 
vious, but aside from that the grimacing of 
athetosis and chorea and the writhing and 
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agitated movements of some affective dis- 
turbances as well as various hysterical move- 
ments may be cited, aside from the great 
influence of affect upon both. 

The relation of associated movements and 
the abnormal involuntary movements to the 
infantile movements is both important and 
obvious. Strange to say the normal baby has 
been studied with some care by the psychol- 
ogist and behaviorist but has been neglected 
by the neurologist. We probably all have 
thought of the infant as subject to choreo- 
athetosis with a considerable admixture of 
convulsive movements but have not studied 
him intensively. We know he begins with 
a tendency to fist-clenching which later as 
in some hemiplegics may loosen up into an 
athetoid position at times when the "post- 
hemiplegic" condition is reached, with a 
better development of the pyramids and a 
better release of the striate system possibly. 
The athetoid position of the fingers is often 
seen in good illustrations showing childish 
poses. • 

Reference has already been made to the 
fact that many of the associated movements 
are more of the nature of associated spasms 
and it would seem that all categories of 
movement, not only the automatic associated 
movements and the volitional movements but 
also reflex movements have a tonic or pos- 
tural counterpart. We know that the tonus 
or posture of each muscle is maintained re- 
flexly by impulses from itself and that as 
shown by the work of Brown, Weed and 
others just cited there are automatic mech- 
anisms for posture as well as movement, 
mechanisms which may explain certain hys- 
terical phenomena as well as certain phe- 
nomena due to organic disease. We also 
know that certain postures, as well as certain 
movements represent the highest voli- 
tional mechanisms of the nervous system. 
This is, in part at least, the position recently 
advanced by J. Ramsay Hunt. We all recog- 
nize and often see statues and pictures em- 
bodying postures which clearly indicate 
cortical activities — in fact perhaps the 
majority of statues represent at least an ad- 



mixture of cortical and . emotional expres^ 
sion with the more purely automatic. To 
one who has watched wrestling it becomes 
quite a problem how far the contestants' 
activities are automatic, how far emotional 
and how far planned. The present champion, 
Lewis, relying on his great weight and 
strength, often frees himself from a dan- 
gerous hold by thrashing movements ex- 
actly similar to those of many lower forms 
in a similar predicament. They are emo- 
tional-automatic in character. On the other 
hand in seizing an opportunity for applying 
his famous and carefully developed head- 
lock there is a much greater cortical element. 
No act nor pose, however, can be said to 
be purely of one character or another. Prob- 
ably all acts, however skilled, require the 
automatic cooperation of fixation and of ac- 
cessory movements. 

It must also be remembered that the so- 
called automatic associated movements are 
under voluntary control — they can be vol- 
untarily produced and disappear in complete 
voluntary paralysis. 

Regarding posture in decerebrate rigidity 
and its relation to standing it should be 
pointed out that this should vary according 
to the normal posture of the animal. In 
fishes, or water animals generally, it is evi- 
dent that no anti-gravity mechanism would 
be present similar to that in air animals or 
those depending upon a fixed or firm sup- 
port. Again, in the latter the fundamental 
postures vary in different forms. Sherring- 
ton has pointed out that the rigidity as- 
sumed by the frog is one of flexion, i.e., the 
squatting attitude of the animal. Applying 
this to man it is evident that the upright 
position entails further changes. That the 
mechanism of standing and walking in many 
quadrupeds is of a fundamental or paleo- 
encephalic character is shown by the fact that 
they stand at birth and by the observations 
of Graham Brown on cat fetuses in which 
the progression type of movement could be 
demonstrated. However much this may be 
regarded as demonstrating that the acts of 
standing and walking are not "learned" in 
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these forms, it hardly applies to the infant 
when he painfully changes from creeping 
to standing and walking. It is especially the 
assumption of the standing position that is 
new, i.e., that is "learned", for the alternat- 
ing arm and leg movements seen in creeping 
are obviously from the above discussion in 
part an old mechanism. In fact the whole 
change to the upright position is closely cor- 
related in more than one way with the de- 
velopment of the neencephalic apparatus 
which reaches its culmination in man. 

When we try to ascertain the neural 
mechanisms underlying these phenomena we 
soon realize how defective our knowledge 
is. This is especially the case when we try 
to locate exactlv the efferent integrative 
mechanisms at the various levels. 

In a broad way, in the central nervous 
system there are on the efferent somatic 
side at least four integrative levels or rather 
four kinds of integrative levels, each possibly 
divisible into a number of categories. Be- 
ginning with the lowest we have the lower 
motor neurones upon which all impulses 
which change the position or tonus of the 
striated voluntary musculature are concen- 
trated or integrated. This is the case whether 
or not we subdivide them into several cate- 
gories. Secondly, there is the ground bundle- 
reticular formation of cord and brain. 
Thirdly, there is the older part of the 
suprasegmental mechanisms of Meyer com- 
prising the colliculi, portions of the cere- 
bellum (the paleocerebellum) and the older 
portions of the forebrain, on the efferent 
side mainly the globus pallidus and related 
structures. Fourthly, there is the major part 
of the efferent pallial apparatus and its ad- 
nexa such as the neocerebellum. The prin- 
cipal neopallial descending paths are the 
pyramidal, the palKo-ponto-cerebellar and 
the pallio-thalamic. The first of the above 
four are the efferent segmental or peripheral, 
the second the intersegmental and the third 
and fourth are the suprasegmental portions 
of the nervous system. 

The reticular formation in a broad sense 
inchides also the nucleus of Deiters and the 



nucleus ruber, the latter especially bdi^ 
practically differentiated out of it. 

The cell groups of the reticular formation, 
as distinguished by the Nissl method, are, 
according to the systematic observations of 
Jacobsohn, as follows: (i) Cells of medium 
size and polygonal character ^vhich are 
found more or less throughout the whole 
formation. These he regards as "inter- 
calated" neurones (Schaltneurone). (2) 
Small, rounded cells also diffuse in locatioD 
and which he regards as sensory (sensibler). 
(3) Pyriform or spindle-shaped cells, pale 
and homogeneous in appearance. These cdls 
occupy the region of the raphe of the upper 
bulb and are termed the nucleus pallidus 
raphes. (4) Very large giant cells — the 
largest cells in the medulla — of homogeneous 
appearance and therefore regarded as sen- 
sory. They lie in the upper level of the bulb 
and the lowest level of the pons. They are 
intermingled there with the motor reticular 
cells (see below) of this region and with 
the cells of the nucleus pallidus raphes. (5) 
Large cells resembling the cells of motor 
nuclei. These cells are scattered throughout 
the reticular formation. There are few in 
the caudal region of the medulla. They in- 
crease in number up to the caudal portion 
of the pontile tegmentum. There are fewer in 
the pontile* tegmentum with some increase in 
the peduncular tegmentum. The large-celled 
portion of the nucleus ruber belongs to this 
group, also, probably, the interstitial nucleus 
of Cajal and what is sometimes known as 
the large-celled portion of the nucleus of the 
posterior commissure (not the nucleus of the 
posterior commissure sensu stricto). Prob- 
ably some of the cells of the subthalamic and 
hypothalamic region should be included. 
Deiters' nucleus also belongs in this catego^)^ 
It may be added here that the cells of 
Betz, probably the large cells of the globus 
pallidus, certain cells in the colliculi and the 
cells of the nucleus fastigii of the cerebellum 
are of similar character. 

Cajal divides the cells of the reticular for- 
mation into two types : ( i ) Small and me- 
dium sized cells and (2) large and even 
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giant cells. The latter are spoken of as re- 
sembling motor cells and Cajal evidently 
does not distinguish the "pale" or "homo- 
geneous" giant cells of Jacobsohn nor does 
Vie subdivide the smaller cells into the types 
mentioned by the latter author. The small 
cells do not stain well by the silver methods 
and Cajal's descriptions of the connections 
of the cells of the reticular formation are 
of the large cells. Very briefly stated, he 
finds that the axones of these cells by turn- 
ing or branching become longitudinal fibers. 
They are both crossed and uncrossed. These 
longitudinal fibers lie principally on the out- 
skirts of the reticular formation especially 
near the raphe, including the posterior longi- 
tudinal fasciculus, near the dorsal border 
of the gray reticular formation and also to 
some extent along its ventro-medial border 
next the pyramidal tract. While the fibers 
are both ascending and descending, they are 
predominatingly descending. They usually 
give off collaterals before becoming longi- 
tudinal. It is evident that this, in a general 
way, is the position occupied by the vesti- 
bulo-spinal tracts, and it is well known that 
in general reticulo-spinal (other than vesti- 
bulo-spinal and rubro-spinal) fibers occupy. 
these positions but they are often overlooked 
in discussions involving these systems of 
fibers. Regarding the fibers which terminate 
around the large cells of the reticular f orma- 
tion, Gajal finds they are (a) collaterals 
from the longitudinal axones of the second- 
ary sensor}^ neurones; both those of bulbar 
nerves and also from the remnant of the 
ventro-lateral column representing ascending 
tracts from the cord, and (b) collaterals of 
the pyramidal tract. The former are more 
abundant. Cajal also finds the large cells en- 
veloped by "terminal buttons" representing 
the terminations of the above collaterals. 
The small cells of the reticular formation 
which stain feebly in the reduced silver 
preparations do not show these pericellular 
terminations. Cajal concludes that the cells 
of. the reticular formation are not all alike 
ftinctionajly, that the ma jority . are sensory 
neurones of the third order receiving col- 



laterals from the secondary sensory tracts 
and the minority are motor neurones of the 
second order, transmitting to the bulbar 
motor neurones the impulses they receive 
from the pyramidal tracts. The fibers in the 
gray and white reticular formation, accord- 
ing to him, arise from four principal sources 
(leaving out of account fibers from acoustic 
nuclei, cerebellum and coUiculi), i.e., (a) 
ascending fibers from the cord, (b) ascends 
ing and descending fibers from the inter- 
stitial motor (second order) cells, (c) as- 
cending and descending fibers from sensory 
cells of the third order, and (d) long and 
short sensory paths of the second order. 

Two comments may be made on the 
above, first that the observations as to col- 
laterals from the pyramidal tracts were made 
upon fetal or very young mammals and they 
are hardly conclusive as to the existence of 
such collaterals in older animals. Cajal has 
made similar observations as to collaterals 
from the pyramidal tracts terminating in the 
nuclei pontis and also of collaterals from 
descending pallial fibers entering the corpus 
striatum and other basal nuclei. The im- 
portance of these observations in trying to 
arrive at an understanding of the precise 
neurological mechanisms involved in the per- 
formance and acquisition of skilled move- 
ments in particular is very great and it is 
desirable that the presence or absence of 
such collaterals be definitely determined in 
the adult human brain. The Marchi method 
has its limitations in settling points of this 
nature and in general it may be added our 
knowledge of the exact termination of the 
pyramidal fibers is greatly lacking in pre- 
cision. 

A second comment upon Cajal's account 
is that the relations of the numerous smaller 
reticular formation cells are left out of ac- 
count, for Cajal in speaking of sensory cells 
of the third order apparently is only speak- 
ing of the large cells. 

It may be added that collaterals from sec- 
ondary sensory paths also terminate directly 
in the lower motor nuclei of bulbar cranial 
nerves and, in the case of the trigeminus, 
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collaterals from the mesencephalic root ter- 
minate in the motor nucleus of this nerve. 

That reticulo-spinal fibers pass downward 
the whole length of the cord, at least as far 
as the vestibulo-spinal, interstitial nucleus 
and rubro-spinal contingents are concerned, 
is well known. In the cord they occupy a 
similar position to that in die medulla, allow- 
ing for differences due to die external ad- 
dition in the medulla of die more recently 
enlarged inferior olivary nucleus. As is also 
well known, other reticulo-spinal fibers pass 
downward for at least a part of the length 
of the cord and it is possible that the tracts 
known as the vestibulo-spinal and the fibers 
from the interstitial nucleus include other 
reticulo-spinal fibers. 

Besides receiving terminations from as- 
cending cord fibers, superior peduncular 
fibers (to the red nucleus), "juxta-resti- 
form" fibers (to vestibular nuclei) and len- 
ticulo-rubral fibers, it should be pointed out 
that the other portions of the reticular for- 
mation also receive fibers from the superior 
cerebellar peduncle, and that the practical ex- 
tension of this formation into thalamic re- 
gions opens a possibility for other connec- 
tions not definitely known. Finally there is 
the work of von Monakow on tfie nucleus 
ruber according to which this nucleus has 
double (i.e., afferent and efferent) connec- 
tions with the thalamus and with the pre- 
frontal and centro-opercular regions of the 
pallial cortex, the afferent (to the ruber) 
being perhaps the more important, and also 
according to which the ruber sends crossed 
descending fibers to other parts of the retic- 
ular formation. The part of the nucleus 
ruber having the above connections is the 
larger, cephalic, smaller-celled portion of the 
nucleus which is the new portion, the older 
caudal, large-celled, portion, much smaller, 
giving rise to the crossed rubro-spinal tract. 
The most important afferent connection to 
the newer portion is the superior cerebellar 
peduncle. 

In the cord there do not appear to be any 
cells similar to the large motor reticular 



ceils unless they be certain large ceHs found 
in the lateral part of the tntemnediate gray. 
There are nevertheless, as shown by Sher- 
rington in the dog by means of his **succes- 
sive d^eneration'* method, long^ descending 
intersegmental fibers extending from upper 
thoracic to lumbar cord. Thev soon assume 
the external position diaracteristic of long 
tracts and are present in both lateral and 
ventral columns, near the ventral fissure 
especially. There are also long ascending in- 
tersegmental fibers. As already mentioned, 
however, it is doubtful whether these long 
intersegmental tracts of the cord can be re- 
garded as analogues of the reticulo-spinal 
fibers from motor reticular cells. 

The reticular formation may also receive 
some fibers from the cerebellum via the mid- 
dle peduncle (perpendicular pontile fibers) 
some of which may terminate in the super- 
ior central nucleus of the reticular forma- 
tion. 

Among the ascending fibers of the reticu- 
lar formation are some which probably ter- 
minate in the thalamic or subthalamic region 
dorsal to the field H of Forel. 

The destinations of the axones of the 
smaller cells of the reticular formation are 
obviously less well known than those of die 
large cells. Certainly many of them are 
short intersegmental or intra-s^mental 
fibers. It is possible that the numerous fibers 
from the reticular formation of the lower 
bulb which pass down in the ventro-lateral 
white columns to terminate in the cervical 
cord (bundle of Thomas) and which are 
smaller than the long descending reticulo- 
spinal fibers of the cord are from such 
smaller cells. 

It is obvious that the reticular-ground 
bundle formation thus sketched is one con- 
sisting of long and short intersegmenta/ 
neurones and mediating between the affer- 
ent and efferent fibers probably in the per- 
formance of various reflexes of varying 
complexity, that it is also under the influ- 
ence of cerebellum, midbrain and forebrain 
and that it may thus also constitute many- 
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relayed ascending and descending forebrain 
paths. It is the oldest associative mechanism 
of the vertebrate central nervous system — the 
one necessary for vital neural activities and 
probably the most important one in forms 
without well developed cephalic sense organs 
and stiprasegmental * apparatus. It is the 
primitive higher, cephalic, motor apparatus. 
The part of this apparatus which is most 
definitely known is the large-celled nuclei 
and it seems probable that their designation 
as motor is correct inasmuch as they form 
long, principally descending, tracts to motor 
root nuclei. That the posterior longitudinal 
fasciculus is the primitive somatic motor 
path has been pointed out by Johnston and 
others but probably the conception should 
be enlarged to include the other long de- 
scending reticular systems. Added to this, or 
lifted out of it, are the suprasegmental hind, 
mid and forebrain motor systems of the 
internal cerebellar nuclei, certain collicular 
cells and certain cells of the globus pallidus. 
Finally, and more independently, the neo- 
pallial pyramidal system is added. The for- 
mer, certainly the cerebellar, and probably in 
part the pallidal, act only through the inter- 
vention of the motor reticular apparatus, i.e., 
they terminate in it; the pyramidal appar- 
ently, as shown later, acts largely or entirely 
independently of it, i.e., passes by it. 

The exact terminations of the motor re- 
ticular formation fibers are not known ex- 
cepting those from Deiters' nucleus to the 
oculomotor nuclei where actual pericellular 
terminations have been demonstrated in 
some forms. The position of the vestibulo- 
spinal and mesencephalo-spinal fibers in the 
cord make their termination directly around 
the ventral horn motor cells probable, though 
even here there are also present bodies of 
intersegmental or intrasegmental neurones. 
The position of the rubro-spinal tract makes 
the direct termination of its fibers around 
the ventral horn cells less probable. Another 
reason against their direct termination is the 
possibility that there are too few fibers to 
innervate the motor root neurones. When 
we consider, however, the spreading den- 



drites of the former and the presence (in 
young mammals at least) of collaterals from 
their axones and also the possibility of col- 
laterals and widespread and terminal arbori- 
zations of the descending reticulo-spinal 
fibers, this reason does not appear conclus- 
ive. If the latter do not terminate directly 
around the motor root neurones we must, of 
course, infer that they terminate around the 
spinal intersegmental neurones, which in 
turn link the motor root neurones. 

The question as to the exact termination 
of the pyramidal fibers is perhaps still more ' 
obscure. As is well known there is difference 
of opinion as to whether those of the lateral 
tract terminate in the intermediate gray or 
in the ventral horn. Careful investigations 
with the Marchi method (e.g., Lewandow- 
sky's) have not shown the Marchi granules 
extending into the ventral horn or into the 
motor cranial nerve nuclei, but negative evi- 
dence with this method is not entirely decis- 
ive in a question of this kind. The position 
of the lateral tract is also against its fibers 
terminating in the ventral horn, for the usual 
general arrangement in the nervous system, 
in the cord at least, appears to be for termin- 
als and collaterals to terminate in the gray 
lying next to the fibers in question. It would 
be interesting and might throw light upon 
the so-called inhibitory influence of the pyra- 
mids if it could be shown that they act upon 
the lower motor neurones in a different man- 
ner or by a different route than the motor 
reticular neurones. In this connection it may 
be recalled that the superficial reflexes un- 
questionably pass to the lower motor neur- 
ones via intermediate intersegmental neur- 
ones, while certain tonic or toiius-maintain- 
ing impulses and possibly those producing 
the deep reflexes not improbably pass di- 
rectly via afferent root collaterals to the 
lower motor neurones. This and the antago- 
nism between pyramidal influences and tonic 
reflexes on the one hand and the cooperation 
between pyramidal influence and superficial 
reflexes on the other would lead us to took 
upon the pyramids as acting upon interseg- 
mental neurones, especially upon those re- 
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ceiving terminals of fibers of superficial sen- 
sation. On the other hand the large size of 
the pyramidal tracts and the precise and lim- 
ited character of many of the reactions they 
perform, would lead us to favor the direct 
termination of their fibers on the motor root 
neurones, as in this way, apparently, the cor- 
tical motion combination would be best pre- 
served. In the brainstem the neurones 
receiving terminals of superficial sensory 
nerves (secondary sensory neurones) do not 
receive pyramidal fibers. 

When we further consider that the physio- 
logical significance of even the grouping of 
the lower motor neurones is not entirely 
clear and, still further, that possibly not all 
these neurones have the same tonic and kin- 
etic significance it is evident we are still far 
from having that clear knowledge of the 
exact integrative arrangement in these lower 
levels which is necessary to give movement a 
clear neurological explanation, even aside 
from the question of the part played by the 
various higher mechanisms of cerebellum 
and forebrain. 

The possibility of pyramidal collaterals 
has already been mentioned and the ques- 
tion arises whether the reticulo-spinal appa- 
ratus may not also be under pyramidal con- 
trol. This would give an explanation for the 
associated movements seen in slight pyram- 
idal lesions and account for the voluntarv 
control of such movements in normal condi- 
tions. In view of the fact that pyramidal 
fibers can only be traced into the pontile teg- 
mentum and not to definite cells, this possi- 
bility cannot be entirely excluded on purely 
anatomical grounds. If, however, this be the 
case, there should be a difference clinically 
between lesions of the pyramidal system 
above the midbrain, where the alleged fibers 
to the reticular formation begin to be given 
off, and below this level. As far as the writer 
is aware there are no such differences, ex- 
cepting possibly the differences between 
paraplegia in flexion and in extension to 
which attention has been called by Walshe. 
It must be remembered, though, that in 
many regions injury to the pyramidal fibers 



is liable to affect tracts in its vicinity which 
may obscure the picture. In the pes, the 
pallio-pontile fibers are liable to be involved, 
in the pons both the pallio-pontile and ponto- 
cerebellar systems and in the cord the rubro- 
spinal tract— one of the very tracts it is de- 
sirable to exclude. Basal bulbar lesions sudi 
as those producing the hypoglossal type of 
alternating hemiplegia, without deep sensory 
involvement, would be the best to give a 
"pure" pyramidal picture. Above the mid- 
brain, capsular lesions obviously may also 
involve not only pallio-pontile but other sys- 
tems as well. Nevertheless a more intensive 
study of selected cases of hemiplegia and 
paraplegia, especially pursuing a combination 
clinical method such as that used by Head 
in his study of sensory paths in the cord, 
might yield results even without complete 
autopsy material. 

Other forebrain neurone systems possibly 
or probably acting upon the reticular forma- 
tion are strio-rubral, possibly other strio- 
reticular fibers (e.g., to the reticular neu- 
rones giving rise to the posterior longitudinal 
fasciculus) and pallio-rubral neurones. 

The nature of the impulses conveyed by 
these neurone systems is certainly far from 
clear. It is not even clear whether they are 
tonic or kinetic or both. The fact that the 
removal of the forebrain systems results in 
increased tone, maintained, as already seen, 
by constant proprioceptive stimuli acting 
upon the reticular formation, largely via the 
cerebellum, does not prove either that the 
various forebrain impulses are simply inhibi- 
tor}' or that they are all of the same char- 
acter. The performance of any definite act 
is usuallv attended bv other movements not 
SO essential (associated movements), by the 
"setting" of certain parts to afford a fixed 
base for the movement or movements 
("fixation") and suppression or diminution 
of activities (including tonicities) antagon- 
istic or even unessential to the performance 
of the act (inhibition). It thus hardly seems 
probable that any given neurone system is 
solely inhibitory in function though here 
perhaps we enter an obscure region in neuro- 
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physiology. The pyramidal system is usually 
conceived as causing active contractions and 
not simply inhibiting a lower tonus-main- 
taining mechanism. Consequently we should 
look for movement as well as inhibition as 
part of the function of the above forebrain 
neurone systems. On the other hand the re- 
actions to stimuli applied to the nucleus 
ruber, etc., by Graham Brown, while they 
were movements, were characterized by an 
after-discharge and were thus tonic in char- 
acter. They were also different from those 
elicited by stimuli applied to the crus, pre- 
sumably to the pyramid, which were char- 
acterized by a sudden relaxation and also 
inhibited the rubral tonicity. These phe- 
nomena all seem to point to the conclusion 
that we are dealing in the reticular forma- 
tion with the mechanism involved at least in 
the associated movements seen in hemiplegic 
conditions, as pointed out by Walshe, as well 
as the tonic movements and postural condi- 
tions pointed out by Wilson. They do not, 
however, it seems to the writer, exclude the 
view that the above forebrain neurone sys- 
tems may convey to the reticular formation 
impulses which result in purely kinetic re- 
actions — rapid movements. The above stim- 
uli were applied to a reticular formation ap- 
paratus already made hypertonic by decere- 
bration and consequently not in a physio- 
logical condition suitable for observation of 
the normal effect of the above forebrain im- 
pulses acting upon it. Then, too, the "diag- 
onal" limb flexions and extensions observed 
by Brown have much more significance as 
parts at least of a locomotive (kinetic) 
rather than a purely postural apparatus. In 
considering this question it is obvious that 
we are confronted with two aspects of the 
neural reactions: their pattern and their 
character as to movement and posture. It 
seems simpler to suppose that, in part at 
least, reactions having the same pattern in- 
volve common central efferent neurone sys- 
tems, the tonic and kinetic differences being 
more due to the impulses acting upon such 
lower central motor mechanisms. From a 
histological point of view the character of 



the large "motor" cells of the reticular for- 
mation cannot be regarded as indicating a 
tonic function, for the same characteristics 
are possessed by the cells of Betz. They are 
probably best regarded, for the present, sim- 
ply as long neurones conveying to distant 
lower motor neurones the results of neural 
influences integrated upon their bodies and 
dendrites. 

The influences which bring out to some 
extent the latent motor pattern in the reticu- 
lar formation when in the partially decere- 
brate condition of hemiplegia (the integra- 
tion with the pyramidal system being, as 
above discussed, at a lower level) are well 
known. They are voluntary effort, emotion 
and, at times, attention. The mechanism of 
the "abnormal associated movements" thus 
brought out has been well discussed by 
Walshe (Brain, Vol. xlii, Part I). The path 
pursued is not entirely clear but it would 
seem to be probably the same path pursued 
when there is the same tendency, in less 
degree, to associated movement in normal 
conditions. Walshe apparently thinks it to 
be a proprioceptive reflex aroused by the 
voluntary movements of the normal side. Is 
it not also possible that the postural fixation 
represented by these movements are initi- 
ated by descending extra-pyramidal fore- 
brain impulses and that the movements in 
question on the paralyzed side are so initi- 
ated? This might seem to be the case in 
svnchronous bilateral associated movements, 
such as the "yawning". extension one (pan- 
diculation), but the consecutive character of 
associated fist-clenching, in hemiplegia, 
would seem to favor Walshe* s idea of a 
crossed proprioceptive reflex evoked by the 
movement on the sound side. We are con- 
fronted with the same dilemma in the case 
of the ipsilateral associated movements such 
as those seen in the case presented in this 
paper. A crossing via the corpus callosum 
would be one of the possibilities if the view 
is taken that a forebrain impulse accounts 
for the movement on the paralyzed side ; but 
it must be remarked here that usually, in the 
case of associated fist-clenching, clenching 
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the sound fist may inevitably produce a 
clenching on the paralyzed side, but attempt- 
ed clenching of the paralyzed hand will not 
produce fist-clenching on the sound side. 
This is not conclusive, however, inasmuch as 
there may be, and probably is, an accession 
of tone also on the sound side but insufficient 
to produce results without the addition of 
pre-existing hypertonus. 

The effect of emotion on the mechanism 
of posture and abnormal associated move- 
ments in pyramidal lesions also has its coun- 
terpart in normal activity. The effect of 
emotion on posture, expression and its tend- 
ency to produce a general increase of muscu- 
lar tension is familiar. While the irregular 
defense reactions to certain stimuli, seen 
in lesions of the nervous system in thalamus 
and elsewhere, may be "release" phenomena 
due to defective cortical innervation, this 
hardly appears to be the case in the increased 
tension seen in intensive effort with emotion. 
The increase of associated movements, the 
rigidity of certain parts and the distorted 
facial expression seen, for example, in snap- 
shots of runners breasting the tape in their 
final effort in a race, can hardly be called 
release phenomena. It is rather the calling 
out by the cortex of all available sources of 
energy including those tapped by the visceral 
system in ways made familiar to us in such 
work as that of Cannon and others. Here 
again we must apparently seek for fore- 
brain paths other Uian the pyramidal one. 

We finally come tg the curious phenomena 
exhibited in Wilson and Walshe's cases of 
"tonic innervation," in myotonia and, it 
seems to the writer, in the case here pre- 
sented, i.e., cases where there is a difficulty, 
for example, in releasing voluntarily an ob- 
ject grasped in the hand. The effort simply 
causes a greater contraction of the grasping 
muscles although the releasing muscles are 
also contracted. The effort to release in- 
creases the difficulty and release is best 
brought about by diversion of attention. The 
difficulty is also increased by emotion. It may 
be added here that another case which was 
first thought to be functional but later it 



was decided to be a case allied to the dys- 
tonias shows the same effect of attention and 
effort but in a more isolated manner. The 
case is one of peculiar posture in a boy, the 
abnormality being markedly increased when 
attention is paid to it. The present case is 
allied, it would seem, to the athetosis group 
and also to the ordinary hemiplegia spasm 
but the peculiar semi-voluntary control 
makes it unusual. Here again the activities 
involved are obviously under at least partial 
cortical control. 

From what has been previously said it 
would appear that the cortical paths avail- 
able as a source for the above mentioned 
cortical influences are, besides possibly a 
partially intact pyramid, the pallio-pontile 
paths, cortico-thalamic paths and cortico- 
rubral and possibly other cortico-reticular 
paths, not to mention the obscure central 
tegmental-olivocerebellar path. 

The general anatomical interpretation of 
the pallio-pontile paths is quite clear. It is 
obvious that in voluntary movement the 
proper cooperation of cerebellar activities 
must be secured; that they must for exam- 
ple, be either inhibited or increased either in 
toto or in part. It is surprising, however, how 
little that is concrete is known of these mas- 
sive tracts. One clue is afforded by the above- 
mentioned observations of Weed which seem 
to show that the frontal pallio-pontile tract, 
at least, inhibits certain tonus-maintaining 
cerebellar activities. This might furnish a 
partial explanation of the "tonic innerva- 
tion" phenomenon — ^it would be due to a 
lesion preventing this inhibition of the tonic 
hemiplegic grasp, the "dead man's grip" as 
it was once picturesquely termed by a patient 
who, however, being a coachman, found he 
could make some use of it in holding the 
reins. 

The above explanation, however, raises 
difficulties. Why, for example, do we find 
stimulation of the pyramid also producing 
such an inhibition of tone? We also en- 
counter the phenonenon previously alluded to 
and already discussed by Bergmark, Head, 
Walshe and others, of a flaccid upper motor 
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neurone paralysis, as well as the usual phe- 
nomenon of a spastic paralysis beginning as 
a flaccid one and the rare phenomenon of a 
spastic paralysis becoming flaccid. We also 
need data concerning the lateral (temporo- 
parietal) pallio-pontile tract. It may be that 
these descending systems simply represent 
some form of influence proceeding from the 
cortical mechanisms of the three great 
groups of sense-organs especially con- 
cerned in maintaining posture— muscle-ten- 
don (frontal), eye and ear, or it may be they 
are qualitatively different. It would seem not 
unlikely that they may have something to do 
with the cortical unconscious or semi-con- 
scious maintenence of posture, especially of 
standing, but this is difficult to reconcile with 
the relaxing influence obtained by stimula- 
tion. In connection with this, however, ac- 
count must be taken of the apparently dou- 
ble, excitatory and inhibitory, nature of the 
cerebellar activities according to some of the 
investigations named above, e.g., the phe- 
nomenon that apparently one portion of the 
cerebellum, that apparently receiving part 
of the frontal pallio-ponto-cerebellar path 
when stimulated diminishes tone while the 
cerebellum as a whole apparently maintains 
it. How far individual motion or tonus com- 
binations are carried down in this path, as its 
size would appear to indicate, is another 
question of interest. 

The pallio-rubral system perhaps does not 
rest upon so firm an anatomical basis as the 
pallio-pontile, but its function would, of 
course, reasoning anatomically, be the direct 
regulation of the rubral activities. It would 
seem that this system, might have something 
to do with the influence of effort on posture 
and movement as seen in hemiplegia if a 
cortical original is postulated as suggested 
above. This suggestion, however, apparently 
conflicts with the evidence that seems to as- 
sign such a function to the globus pallidus. 
If it does act upon the lower mechanism of 
associated movement, its integrity would 
account for the ability of the patient indi- 
rectly to open her hand. Another view, not at 
all novel, is that it may in part perform those 



voluntary movements of axial musculature 
which do not appear to be so severely af- 
fected in pyramidal lesions. The position of 
the rubro-spinal tract in the cord does not, 
however, favor this view. 

That the cortico-thalamic system should 
exert an influence on the emotional reactions, 
or rather constitute a part of its efferent 
mechanism, would appear probable and 
would explain some phenomena of pseudo- 
bulbar palsy, but here we are confronted 
with anatomical difficulties. We have no re- 
liable descending thalamic path and must re- 
sort to some possible connection with sub- 
thalamus or hypothalamus or utilize the cor- 
pus striatum which probably receives thal- 
amic fibers. The writer and others have al- 
ready pointed out that the latter possibility 
may have a measure of truth, for many of 
the abnormal movements due to lesions of 
the caudate or putamen, according to Vogt's 
work, have a distorted resemblance to nor- 
mal emotional reactions. There are again 
objections from comparative and other 
grounds, however. Apropos of the view as to 
the production of these abnormal involun- 
tary movements by a lesion of the "inhibit- 
ing" putamen or nucleus caudatus it may be 
remarked that such a view apparently re- 
quires two different paths to the striatum, 
one the inhibiting path and another for the 
production of the movements in question. 
Such paths need not, however, be distinct 
outside the striatum, i.e., the afferent striatal 
path may have a shorter circuit in the palli- 
dus and a longer one utilizing the short 
neurones of the putamen and possibly the 
caudatus, the latter being really coordinat- 
ing and its removal causing the irregular, 
rather purposeless movements in question. 

The question as to the relation of the 
splanchnic systems, both central and periph- 
eral, to tonus, and especially to the peculiar 
rigidity seen in striate lesions, cafinot be dis- 
cussed here but it is obviously the thalamo- 
pallial affective reactions which have the 
closest relation to the splanchnic system. 

As Walshe observes, the question of the 
production of the abnormal involuntary 
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movements is the most difficult of all. His 
comment, anent the attribution by Holmes of 
tremors and rigidity seen in midbrain lesions 
to lesion of the cerebello-rubro-spinal path, 
that "if this path be the efferent link, as we 
have supposed, of the proprioceptive reflex 
arc, it is surprising that its interruption 
should be followed not by atonia and ataxy, 
but by tremor and rigidity/' expresses a 
thought that has also occurred to the writer. 
Certain points may be noted, however: first, 
that only one of the cerebellar efferent paths 
is affected ; second, that in cerebellar lesions 
tremors, including an intention-like tremor, 
have been described; third, that the lesions 
in question usually involve the nucleus ruber, 
as well as the adjoining reticular formation, 
and where this nodal point is involved the 
picture may very well dhange. It must be re- 
membered, however, that "choreo-athetoid" 
movements have been described in superior 
peduncular lesions. Descriptions, however, 
of abnormal movements are greatly lacking 
in uniformity and precision. 

It mav be remarked here that the tremors 
and abnormal involuntary movements in 
general are also markedly influenced by other 
activities of the nervous system and that 
some of these activities such as voluntary 



movement and effort, as well as emotion, are 
of cortical origin. Consequently much of the 
above discussion as to associated movements 
applies here also. 

That various dissociations of influences 
normally integrated will account ultimately 
for many or all abnoirnal involuntarj- move- 
ments seems probable, but when the number 
of integrative levels is considered it is seen 
that the problem is complex. It would seem 
probable that in the case of abnormal invol- 
untary movements the "disintegrations" 
arc probably on the efferent side while the 
true ataxias are more in the afferent proprio- 
ceptive side including coordinating proprio- 
ceptive mechanisms such as the cerebellum. 

The above discussion has not been made 
with the hope of clearing up a subject both 
difficult and requiring more concrete investi- 
gation and observation, but is simply a slight 
attempt to correlate some of the phenomena 
rather more definitely with anatomical struc- 
tures and to show how really limited our 
knowledge, anatomical, physiological and 
clinical, is regarding many important rele- 
vant points and how impossible it is to draw 
conclusions without being confronted with 
alternatives between which we cannot choose 
in the present state of our knowledge. 
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In a previous paper,^ I have presented at 
some length the evidence in favor of a dual 
efferent system. According to this view, mo- 
tility is subserved by two components, each 
represented throughout the entire efferent 
nerx'^ous system by separate neural mechan- 
isms, which are physiologically and ana- 
tomically distinct. This is true not only of 
the segmental or reflex nervous system but 
also of the brain and cerebellum. 

Under normal conditions these two svs- 
terns act in unison, and their harmony of 
action is only disturbed by the accidents and 
dissociations of disease. 

One of the components is the movement 
proper, which is subserved by what I term 
the kinetic system (motion system). 

The other represents that more passive 
form of contractility which we recognize in 
tonus, posture, attitude and equilibrium. 
This posturing or static function of the ef- 
ferent system is, I believe, subserved by 
separate neuromuscular pathways, wdiich I 
term the static system (posture-system). 

The term static is used here to designate 
that peculiar property of the striated muscle 
fiber by w^hich it becomes fixed in posture. 
In the reflex nervous system this is mani- 
fested by postural tonus and at the higher 
levels by the various postures and attitudes. 



In muscle physiology this function is rep- 
resented by the so-called '^lengthening and 
shortening reactions." This intrinsic prop- 
erty of muscle tissue is dependent on pos- 
tural tonus, by which a muscle may be 
lengthened or shortened during contraction 
without corresponding changes of tension. 
This alteration in postural length without 
corresponding changes of tension facilitates 
the easy transition from posture to move- 
ment which characterizes motility. 

There are many reasons for the assump- 
tion that the kinetic system is related to the 
anisotropic discs and the static system to 
the sarcoplasm of the muscle fiber as these 
elements differ in structure, innervation, 
mode of contractility and metabolism. 

There are also reasons for the assumption 
that the transformation of movement into 
posture is effected by fixation of the sarco- 
plasm which thus converts the contractile 
muscle fiber from a kinetic into a static 
mechanism. It is likely, however, that each 
system participates to some extent in the 
other function. And while the essential func- 
tion of the static system is postural it is also 
contractile and therefore to some extent 
kinetic — and the kinetic system while essen- 
tially motional also plays a certain role in 
static or postural function. 
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r;.'jrit i* *r.o-<:r\cd 1a a kinetic, and j^i^^ture 
]t\ a -t;itir n.rr };;i:,i-m. the two sy-^teniN >uj>- 
plri.'.^-T.tin;: one arv-tht-r and \v«»rkin|^ t«»- 
^etht-r in harn]<«ny. Tor every ni'»venient 
^tart^ from i>«^-tiire and terminate-^ in [j«»>- 
ture. [i^^- til re folio win;^ ni« cement like a 
shadow. At the >an]e time, the [**»^tural 
mechanism would exerci«*e a stabilizing and 
^teadyinj^ influence ui>*»n the cour^; of move- 
nunt it -elf. 

The kinetic »«v^teiTi \< concerned with the 
active movement; the static sv>tem is con- 
cerned with what might Ix: termed the pass- 
ive form of movement as expressed in [k>s- 
tures and equilibrium. Both are manifesta- 
tions of the efferent mechanism but dififer in 
the character oi their function, although sub- 
sening a common end — motility. 

In the pre>ent discu>>ion, I shall limit m\ 
remarks to certain aspects of this postural 
function, which includes such dis^^rders of 
muscle tone as the sj>astic state, the muscular 
rigidity of paralysis agitans, decerebrate 
rigidity, and the tonic or postural spasms. 

Motility as it is obser\'ed in animal life 
may l)e divided more or less arbitrarily into 
three distinct groups, viz. ; reflex, automatic- 
assr)ciated, and isolated-synergic or dissoci- 
ated types of movements. 

All of these forms of movement are inti- 
mately associated with that other compon- 
ent of motility which we term posture. And 
the same postural groups may be recognized 
as in the classification of movement, viz. ; 
reflex postures, automatie-associated pos- 
tures and isolated-synergic types of posture 
corrcsj)onding to their respective motion 
mechanisms. .And it may be stated as a gen- 
eral principle that there is no form of mo- 
tility from the simple reflex to the most 
skilled and individualistic type of movement 
which functions without a corresponding 
static or posture mechanism. 

AX.\TO.MIC.\L ('ONSIDERATIOXS (TIIE STATIC 

svstp:m) 

In a general way, the central nervous sys- 
tem may be said to represent three great 



>tructura! and functional divisi* »n5- There i< 
the >c;rn:enial nen^us 'System which 0:11- 
tain> the great reflex >y>tems of the neiir- 
axi-i. and i-^ the archaic representatiun in man 
«»f ner\«'U-» react i'^n-i ^f the lowest forms of 
life. Tile other is the i>aleo-encephalon repre- 
>ented by precurx»rs of the corpus stri- 
atum and i»jitic thalamus which constitute 
the higher cf.n ►rdinating sensor^- and motor 
mechanisms of the lower forms of life. The 
ne'>-encephal«»n represents the latest stage in 
the evr>lutif»n of the nen*<»u> system and ha> 
its greatest development in man. It subsenes 
the highe>t functions of motility and sensi- 
bilit\'. 

These three great functional divisions of 
the ner\'ous svstem are related to the three 
great tyj>es of m< ►vement and posture already 
mentioned. 

In this rather schematic division of mo- 
tility and its mechanisms it should be under- 
sto<xl that the development from one type of 
movement to another and from one struc- 
tural division to another is a very- gradual 
one — a transition of structure and function 
^vhich may only be traced in comparative 
anatomy and physiologv- but the imprint of 
which remains st<imped on the central ne^^'- 
ous system of man. 

The segmental ner\'ous system is the scat 
of the various reflex movements and reflex 
postures. The other types of movement and 
posture are localized as follows. 

In previous studies of paralysis agitans,* 
I expressed the view that the corpus striatum 
is a paleokinetic center for the control of 
"automatic and associated movements/' and 
the Rolandic area of the cerebral cortex is a 
neokinetic center controlling the isolated- 
synergic movements of cortical origin. 

Their various postural fimctions are, I 
believe, subserved by systems which are a 
part of the cerebellar mechanism. 

According to this view, paralysis agitans 
is produced by disease of the efferent pallidal 
system of the corpus striatum and is charac- 
terized by paralysis of automatic-associated 
movement. Spastic paralysis is produced by 
disease of the pyramidal system of the cere- 
bral cortex and is characterized by paralysis 
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of isolated-synergic movement. Each form 
of palsy — pallidal and pyramidal — is ac- 
companied by a special form of muscle hy- 
pertonus with characteristic attitude and 
posture. 

The essential integrating and correlating 
mechanism for the control of static motility 
I believe to be the cerebellum. Aflferent im- 
pulses from the periphery and efferent 
impulses from the cerebral cortex pass to this 
organ before their final distribution by way 
of the cerebello-spinal system to the postur- 
ing or static mechanism of skeletal muscles. 
The cerebellum presents phylogenetic evi- 
dences of two great divisions, a paleocere- 
bellum and a neocerebellum, which corres- 
pond to similar divisions of the cerebrum. 
The paleocerebellum receives impulses di- 
rectly from the spinal cord, which pass to its 
central portion and constitute the vermian 
system. The neocerebellum receives impulses 
from the cerebral cortex, which pass by way 
of the pons varolii to the cerebellar hemi- 
spheres, and constitute the hemispheric sys- 
tem. 

The older cerebellum stands in relation to 
w^hat may be termed the paleostatic system 
which controls the older static or postural 
functions of * 'automatic and associated 
type.'' It takes its origin in the older nuclei of 
the vermis cerebelli (N. Fastigii, globosus, 
emboli f ormis ) . The automatic-associated 
posture of standing, as observed in decere- 
brate rigidity, would be one of the functions 
of this paleostatic system. 

The cerebellar hemispheres, on the other 
hand, regulate the higher postural functions 
of motility through the medium of a neo- 
static system, which takes its origin in the 
cells of the dentate nucleus. The neostatic 
system is controlled from the cerebral cor- 
tex by special tracts which connect the vari- 
ous regions of the cerebral cortex (frontal, 
parietal, temporal and occipital) with the 
dorsal and ventral nuclei of the pons varolii, 
and thence to the opposite hemisphere of the 
cerebellum. 

In posture, as in movement, no sharp line 
of demarcation can be drawn between the 
various types, and one group merges imper- 



ceptibly into another. It is probable, I be- 
lieve, on phylogenetic grounds, that the 
parieto-temporo-occipital tract to the dorsal 
pontine nuclei is older than tlie fronto-pon- 
tine system which descends from the frontal 
lobe to the ventral nuclei of the pons. The 
latter system I regard as the homologue in 
the static or posture sphere of the cortico- 
spinal or neokinetic system. The fronto- 
ponto-cerebellar or iicostatic system descends 
m the anterior limb of the internal capsule 
and mesial portion of the cerebral peduncle 
in close relationship with the pyramidal 
tracts, and it is interesting to note tliat both 
structures, the one subserving the neostatic 
and the other the neokinetic functions of 
motility, receive their myelin sheaths subse- 
quent to birth. 

The other cortico-cerebellar systems (par- 
ieto-occipi to-temporal systems) pass in the 
lateral portion of the crus cerebri to the 
pontile nuclei, and thence to the opposite 
cerebellar hemisphere. It is my belief that 
they represent cortico-cerebellar connections 
subserving higher automatic associated types 
of posture in connection with the various 
sensory areas of the cerebral cortex and are 
the homologues in the static sphere of cor- 
tico-thalamic connections with the strio- 
spinal or paleokinetic system. 

The existence of these intermediate kinetic 
and static systems connecting the various 
sensory areas of the cortex with the thalamo- 
striate mechanism on the one hand (cortico- 
paleokinetic systems), and the cerebellum on 
the other (cortico-paleostatic systems), are 
confirmatory of my view of the parallelism 
of structure and function which underly the 
development of motion and posture. 

The chief efferent systems of the cere- 
bellum {paleostatic and neostatic) pass by 
way of the superior peduncles to special cel- 
lular divisions of the nucleus ruber. The 
paleocerebellar system terminates in the 
nucleus magnocellulatus and the neocere- 
bellar system in the nucleus parvicellulatus. 
From here they descend in the rubro-spinal 
and other systems of the spinal cord, then 
passing to the sarcoplasm of the skeletal 
muscles as peripheral static systems. The dis- 
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tribiition of the static system in pheripheral 
nerves and its mode of termination in the 
muscle fiber is still one of the mooted ques- 
tions of histology and physiology. There is 
already considerable evidence in favor of the 
dual innervation of the striated muscle fiber 
but anatomists differ w-idelv as to the manner 
in which these peripheral static or posture 
systems reach the muscles. 

When, however, one considers the w^ell de- 
veloped central mechanisms for the dual 
function of the efferent system, there can be 
but small doubt as to the existence of a cor- 
responding difference of structure and func- 
tion in peripheral nerves. Ransom has 
already demonstrated, by a special method 
of staining, the existence of large numbers 
of non-meduUated nerve filDers in peripheral 
nerves, and perhaps here is concealed the 
solution of this intricate question. 

It is interesting to observe that all the pos- 
ture systems, neostatic as well as paleostatic, 
pass to the cerebellum for final integration 
and coordination. This is in accord with the 
nature of the posturing mechanism and its 
secondary and unconscious role in motility. 
For while the higher forms of movement are 
initiated as conscious and voluntary pro- 
cesses, the corresponding postures are sec- 
ondary, and follow automatically in the path 
of movement. This explains, to my mind, 
why the neostatic system does not pass di- 
rectly to the gray columns of the spinal cord, 
as do the pyramidal tracts (neokinetic sys- 
tem) but is directed first to the cerebellum, 
which is the great central correlating mech- 
anism for posture function. 

Motion is an active conscious process, 
while posture is a passive unconscious pro- 
cess which becomes automatically operative 
as soon as movement ceases. It is for this 
reason that the integration and coordination 
of posture takes place in an organ like the 
cerebellum, at the unconscious level of ac- 
tivity, in contrast to neokinesis which is sub- 
served by a direct cortico-spinal connection. 

This in brief is my conception of the static 
system and its relation to motility. Let us 
now consider some of its relations to symp- 
tomatology. 



THE STATIC SYSTEM AND POSTURAL HYPER- 
TONICITY OF THE SKELETAL MUSCLES 

As we have seen, there are as many t\-pes 
of posture as there are of movement, and 
with corresponding development of neural 
mechanisms. We must therefore recognize 
the existence of special fibers in the cortical, 
capsular, crural, cerebellar, pontile, bulbar, 
spinal and peripheral divisions of the ner- 
vous system to carry out this static or pos- 
tural function, corresponding to homologous 
systems for the kinetic or motorial function- 
When some portion of the kinetic system is 
injured, paralysis immediately results; if the 
injury takes place in the central nervous sys- 
tem the lower motor centers are released 
from control, and a characteristic postural 
rigidity develops. This peculiar over-action of 
certain muscles takes place in response to the 
principle that destruction of a higher center 
releases the lower kinetic mechanisms from 
control. WTien this has taken place, as after 
all other forms of movement, the motion- 
complex becomes fixed in posture and we 
have produced that curious paradox of a 
paralyzed center above and a functioning 
center below, which has expressed itself in 
terms of postural-hypertonus. 

At the present time, two great motion sys- 
terms of postural hypertomis. 
neokinetic systems. Destructive lesions in the 
course of either system w^ould release sub- 
ordinate motor centers from control which 
then discharge in terms of motion- formulae 
and become fixed in terms of posture- 
formulae. 

These are the factors with which we are 
more particularly concerned in any study of 
postparalytic hypertonicities of the skeletal 
muscles. 

TYPES OF POST- PARALYTIC POSTURAL HYPER- 

TONICITY 

Many different types of postural hyper- 
tonus following paralysis may be recognized, 
which depend upon the nature and localiza- 
tion of the lesion within the central ner\^oiis 
system. The more important of these are the 
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spasticity of pyramidal tract disease; the 
muscular rigidity of paralysis agitans; the 
decerebrate rigidity of midbrain section, and 
the postural hypertonic effects of tran > 
verse lesions of the pons, medulla and spinal 
cord. 

Cortical or Pyramidal Types of Postural 
Hypertonus (spasticity). — One of the most 
characteristic symptoms of organic disease 
of the central nerv-ous system is spasticity, 
or spastic hypertonicity of the skeletal 
muscles. 

The affected muscles while weak or para- 
lyzed are in a state of overaction and pos- 
tural fixation which is dependent upon the 
overactivity of subordinate kinetic and static 
centers. 

Any injury of the neokinetic or cortico- 
spinal system is followed by paralysis of the 
isolated-synergic movements of cortical 
origin and release of the lower motor 
mechanisms of the spinal cord. This is com- 
monlv referred to as a loss of cerebral inhibi- 
tion. In spasticity the kinetic and the static 
systems are both in action. There is a kinetic 
discharge which is accompanied by postural 
fixation. The characteristic attitude and pos- 
tural deformities of the purely spastic type 
of hemiplegia are therefore caused by pos- 
tural hypertonic fixation resulting from 
paralysis of the cortico-spinal pathways 
(pyramidal system), and the overactivity of 
the corresponding spinal mechanism. 

Paralysis of the cortical center for neo- 
kinesis releases the subordinate neokinetic 
spinal mechanism which is especially con- 
cerned with this type of motion. 

This is the reason, I believe, that the chief 
postural deformities of the spastic state are 
so sharply localized in the distal portion of 
the extremities, and more especially the hands 
and fingers. For the hand is the chief instru- 
ment and special localization of the higher 
neokinetic activities of man, and therefore 
shows the greatest degree of palsy in hemi- 
plegia of the pyramidal type. 

The tendency to clonus, the exaggerated 
tendon and periosteal reflexes in spastic 
states, I would also explain by the heightened 
reflex activities of the spinal cord. The cor- 



tico-spinal system passes directly to the re- 
flex mechanism of the spinal cord in the in- 
terest of the dissociation of movement, and 
any diminution or loss of this inhibitory con- 
trol releases the neospinal mechanism, which 
explains the heightened reflex activity of 
tendon and muscle response. 

A further elaboration of this question will 
be found in my earlier study of neokinetic 
and paleokinetic representations in peri- 
pheral nerves.^ 

Striatal or Pallidal Types of Posture Hy- 
pertonus (paralysis agitans rigidity). — The 
rigidity of paralysis agitans is a postural 
hypertonicity resulting from paralysis of the 
pallidal system of the striospinal pathway. 
In my previous studies of paralysis agitans 
this point of view has been presented, to- 
gether with evidences showing that the effer- 
ent motor system of the corpus striatum 
(pallidal system) represents an internuncial 
common pathway for the passage of motor 
impulses for automatic-associated types of 
movement (paleokinetic system). 

The characteristic attitude and postural 
deformities of this affection present many 
points of difference from those associated 
with the spastic state. There is the mask-like 
expression of the face, the peculiar attitude 
of head, trunk and arms, and the character- 
istic position of the hand and fingers. The 
distribution of the palsy and associated mus- 
cular rigidity differ essentially from that 
observed in the spastic state. 

Furthermore, the hypertonicity is more of 
the rigid waxy type, and lacks those special 
elements which characterize the spastic 
state. This I would explain by the peculiar 
location of the lesion in the pallidal system 
of the corpus striatum. Paralysis of this sys- 
tem releases from inhibition the various 
kinetic centers of the midbrain and hypo- 
thalamic region, among which may be men- 
tioned such structures as the red nucleus, 
corpus subthalamicum and the substantia 
nigra. When these subordinate centers of the 
paleokinetic system are released, their vari- 
ous motion-complexes are discharged and 
become fixed in postures (postural hyper- 
tonicity). 
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It will be recalled, however, that the hy- 
pertonicity of paralysis agitans is not accom- 
panied by clonus and other evidences of 
exaggeration of the reflex activities. The 
reason for this is obvious. The lesion of 
paralysis agitans releases only the kinetic 
centers of the midbrain and hypothalamic 
region, and the lower reflex centers of the 
spinal cord are still controlled at this higher 
level. Whereas in the case of the cortico- 
spinal pathway (pyramidal tracts) all inhibi- 
tion is removed from the lower spinal 
mechanism, with the development of the 
characteristic reflex activities of the spastic 
state. 

Another point of interest is the tremor of 
paralysis agitans, w^hich is so characteristic 
of the pallidal type of palsy. This tremor 
is also the expression of subordinate kinetic 
centers of the hypothalamic and midbrain 
region which are under the control of the 
corpus striatum, and which w^hen released 
express themselves in terms of tremor. It 
is not unlikelv that the striatal connections 
with the red nucleus are closely related to 
this form of tremor; but here we are still in 
a very conjectural field. It would appear 
probable, however, that the red nucleus in 
addition to its static component, which 
stands in relation to the cerebellum, has also 
a kinetic component which is under the con- 
trol of the corpus striatum. 

Pallid o-Pyramidal Types of Postural IJy- 
pcrtonus (spastic rigidity). — The proximity 
of the corpus striatum (pallidal system) to 
the internal capsule (pyramidal system) is 
such that simultaneous involvement of both 
structures is not uncommon. Indeed, in vas- 
cular lesions of the basal ganglia, it is prob- 
able that pure forms of either pyramidal or 
pallidal palsy are quite rare and that a com- 
bination of the two types is the more com- 
mon. 

Involvement of both systems, the pallidal 
and pyramidal, produces a spastic-rigid state 
which combines in varying degrees the char- 
acteristics of both types of postural rigidity. 

Combined or Pallido-Pyramidal Type of 
Hemiplegia.^ — In the combined or pallido- 
pyramidal type of palsy there is not only loss 



of isolated-synergic movements of cortical 
origin, but also of the automatic-associated 
movement, referable to the striatal mechan- 
ism. With this combined form of palsy there 
is also a corresponding fusion of their pc»>- 
tural elements which to my mind explains 
the variety of postural types in the ordinar> 
vascular hemiplegia. 

The special feature of this fusion of hy- 
pertonicity is the combination of the \vax\ 
rigidity of paralysis agitans and the charac- 
teristic symptoms of the spastic state. 

Indeed, all degrees of variations may be 
observed in the combined types of hemi- 
plegia, depending upon the relative loss of 
the two great types of movement, automa- 
tic-associated and isolated-synergic, and the 
corresponding postural changes. 

Midbrain or Paleocerebellar Type of Pos- 
tural Hypertonus (decerebrate rigidity). — 
Another type of hypertonicity which has 
awakened considerable interest and investi- 
gation, is the decerebrate rigidity of Sher- 
rington. This is a peculiar state of muscular 
rigidity which corresponds to the automatic- 
associated posture of standing and is pro- 
duced by a section through the midbrain at 
the level of the anterior colliculi. 

A mesencephalic transection at this level 
severs the pyramidal tracts (neokinetic sys- 
tem), the pallidal tracts (paleokinetic sys- 
tem), as well as the cortico-ponto-cerebellar 
tracts (neostatic system). The various sub- 
ordinate centers of the pons, medulla and 
cord, both kinetic and static, are released and 
the skeletal muscles assume the postural 
rigidity of standing w-hich is characteristic 
of this level. 

As the older static system of the cere- 
bellum (paleocerebello-rubro-spinal system) 
for the control of automatic-associated types 
of posture is still functionating, retaining its 
afferent connections w^ith the spinal cord and 
the efferent with the red nucleus, the auto- 
matic posture of standing, characteristic of 
decerebrate rigidity, is maintained. WHien the 
section is carried below the red nucleus, 
which severs the paleostatic system, the typi- 
cal decerebrate posture no longer appears 
and the other types of postural reaction make 
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their appearance (pontine and bulbar). De- 
cerebrate posture is also abolished by sec- 
tion of the superior peduncles of the cere- 
bellum, which would sever the connection 
between the eflferent cerebellar system and 
the red nucleus. 

Decerebrate rigidity may, therefore, be 
regarded as the postural expression of paleo- 
static activity, which develops after the eli- 
inination of cortical and striatal inhibition. 
Spinal Types of Postural Hyper tonus 
(paraplegia in flexion). — A transverse lesion 
of the cord would sever all of the long pro- 
jection systems, both static and kinetic, and 
release its various intrinsic spinal reflex 
mechanisms. In response to this loss of the 
higher inhibitory control, the characteristic 
reflex of flexion develops which becomes 
fixed in postural hypertonus, the extreme 
expression of which is '^paraplegia in flex- 
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An extensor type of spinal paralysis is 
also encountered (paraplegia in extension). 
This form is characteristic of pyramidal 
tract disease and is merely the spinal ex- 
pression of the pyramidal type of hyper- 
tonus, as observed in purely spastic states. 

COMMENTS 

When we consider, therefore, that every 
type of central palsy, both neokinetic and 
paleokinetic, is followed by postural hypcr- 
tonicity, and when we also consider that 
there is evidence of a static svstem for the 
control of posture throughout the entire cen- 
tral and peripheral nervous sytems, the ap- 
plication of experimental observations on 
postoperative hypertonus in animals to clin- 
ical observations in man should be used 
with considerable caution. 

This is especially true of experimental 
transections of the brainstem (crus, pons 
and medulla), as these structures include the 
various prespinal centers of motion and pos- 
ture (motion centers and posture centers), 
and is one of the most complicated in the 
realm of neuro-physiology and neuro-an- 

atomv. 
For here are congregated, according to my 



conception, groups of centers subserving 
motion formulae under the control of the 
corpus striatum, as well as groups of centers 
subserving posture formulae under the con- 
trol of the cerebellum. 

Kinnier Wilson^ in a recent and very sug- 
gestive study of decerebrate rigidity in man 
introduces the subject as follows*. 

"Briefly, the type of case herein described 
and analyzed is one in which there is evi- 
dence of withdrawal of cortical control in 
the form of unconsciousness or semi-con- 
sciousness, the result common Iv of cerebral 
hemorrhage — submeningeal or intraventric- 
ular or both — or of meningeal inflammation, 
or from the effect of certain intracranial 
tumors; also, for that matter, of hysteria. 
Coupled with this impairment of conscious- 
ness has been the appearance of tonic rigid- 
ity, to which frequent exacerbations in the 
form of tonic or postural fits, accentuating 
and exaggerating the background of tonic 
posture, are superadded. 

**It will be shown, further, that in certain 
types of organic and functional disease these 
postural attitudes may be adopted involun- 
tarily with full consciousness, and that par- 
tial or fragmentary types also occur. To this 
last statement much importance is attached, 
since the hypothesis to be subsequently de- 
veloped is that the involuntary postures of 
a limb, or segment of a limb, in many forms 
of nervous disease, as well as the transient 
positions assumed in involuntary movements 
such as athetosis, are in reality simply parts 
of the complete decerebrate attitude." 

In the first place one might ask. Is it defi- 
nitely known whether mesencephalic tran- 
section would produce exactly the same 
svmptoms in man as in the lower mammals? 
The effects of ablation of the cerebral cor- 
tex, section of the pyramidal decussation and 
spinal cord transections differ in thei** effects 
on animals and man. And while there is no 
doubt that the tonic spasms and postural 
rigidities of the decerebrate type occur as 
a result of lesions in the neighborhood of 
the cerebellum and red nucleus in man, to 
ascribe nearly all manifestations of postural 
hypertonus to this mechanism represents an 
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attempt to cast a very extensive group of 
symptoms in much too narrow a mould. 

Furthermore it is only rarely that lesions 
are observed so strictly localized as to re- 
produce mesencephalic transection in man. 
A very significant fact in Wilson's group 
of cases presenting supposed decerebrate 
symptoms is the rather diffuse character of 
the lesions in many of them. There are also 
included such clinical conditions as cerebral 
diplegia, infantile hemiplegia, microcephaly 
with diplegia and athetoid attitude, as well as 
cases of chorea and athetosis, all as present- 
ing partial or fragmentary signs of decere- 
brate rigidity, in the sense in which the term 
is used by Sherrington. 

That postural symptoms, both general and 
local, more or less suggestive of experi- 
mental decerebrate rigidity are also encoun- 
tered in man is unquestionable, but that these 
are all to be referred exclusively to the mid- 
brain level is, in my opinion, more than 
doubtful. 

In the first place I would recall that the 
decerebrate posture or attitude is of the auto- 
matic-associated type and represents a fixa- 
tion in terms of posture of a well-know^n au- 
tomatic-associated act. 

As the corpus striatum is the essential or- 
gan for the correlation of automatic-associ- 
ated types of movement, a release of this 
mechanism, as occurs in such disorders as 
chorea and athetosis, would liberate move- 
ments of this type and among others those 
suggestive of the decerebrate postures of the 
extremities and trunk. Furthermore, in the 
cortical or pyramidal types of palsy with loss 
of isolated-synergic movements, there are 
present numerous associated movements, 
manv of which emanate from the striatal 
mechanism. Certain of these movements of 
the automatic-associated type when localized 
in the hand and arm may resemble or sug- 
gest a true decerebrate posture of the ex- 
tremity. Properly speaking, these are kinetic 
and originate in the strio-spinal mechanism, 
and are quite different in their symptoms 
from the somewhat similar manifestations 
of decerebrate rigidity. 

Therefore in pyramidal tract disease, with 



preservation of automatic and associated 
movements (diplegia), and in such disorders 
as chorea and athetosis, the appearance of a 
decerebrate symptomatology may be re- 
garded as spurious and referable to the stria- 
tal mechanism. 

This, however, does not exclude the exist- 
ence of the true decerebrate rigidity in man 
in association with lesions in the region of 
the midbrain and cerebellum, and referable 
to the paleostatic system. This decerebrate 
manifestation in its pure form, as Wilson 
himself admits, is quite rare and great cau- 
tion should be used in its more general ^ap- 
plication. 

The views which have been expressed may 
be briefly restated as follows. 

The function of motility is subser\'ed bv 
two distinct components, which express 
themselves in movement and in posture. The 
active component is movement, which is 
served bv a kinetic or motion svstem. 

The more passive component is posture, 
which is served by a static or posture system. 
Both systems, I believe, are represented 
throughout, from the lowest to the highest 
level of the efferent neuro-muscular mechan- 
ism. 

The reflex nervous system is concerned 
with reflex movement and reflex posture, 
the paleokinetic and paleostatic ner\^ous sys- 
tem with automatic-associated types of 
movement and posture, and the neokinetic 
and neostatic with isolated synergic types of 
movement and posture. 

The essential correlating mechanism of all 
static or postural activity is centered in the 
cerebellum, which is under the control of 
spino-cerebellar and cortico-cerebellar path- 
ways. There are two forms of cerebellar 
activity, paleocerebellar and neocerebellar, 
which correspond to different types of pos- 
ture. 

The neostatic function of the cerebellum 
is under the control of a cortico-ponto-rfrere- 
bellar system ( f ronto-pontine tracts). 

The paleostatic function of the cerebellum 
is under the control of the spino-cerebellar 
system. The efferent cerebellar systems pass 
to paleostatic and neostatic portions of the 
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nucleus ruber, as well as other prespinal pos- 
ture centers, from which they descend the 
spinal cord to the peripheral static systems. 
According to this conception the static sys- 
tem, like the kinetic, is represented in the 
central nervous system by neostatic and 
paleostatic systems which subserve the older 
and more recently acquired forms of posture. 
This is in harmony wMth the theory that I 
have" expressed, that motion and posture de- 
velop side by side as twin mechanisms. When 
there is movement there is also posture, and 
when a kinetic mechanism is formed, a static 
mechanism ts also formed, a parallelism 
which may be traced in the whole field of 
motility both functional and structural. 

Two fundamental types of central palsy 
may be recognized. A neokinetic or pyra- 
midal type characterized by paralysis of 
isolated synergic movement, and a paleokin- 
etic or pallidal type, characterized by paraly- 
sis of automatic-associated movement. Both 
are associated with characteristic postparaly- 
tic types of postural hypertonus. 

The pyramidal type of postural hyper- 
tonus is the well knt)wn spastic state. The 
pallidal type of postural hypertonus is the 
characteristic postural rigidity of paralysis 
agitans. Combinations of these types are 
frequent, from involvement of both the 
corpus striatum and internal capsule, giving 
rise to pallido-pyramidal types of postural 
hypertonus. 

A rare form of postural hypertonus in 
man is the midbrain or paleostatic type, 
which is characterized by the postural hyper- 
tonus of decerebrate rigidity. In its purest 



forrh it is produced by lesions in the region 
of the midbrain and cerebellum. 

This type, according to Kinnear Wilson, is 
characterized by retraction of the head, opis- 
thotonos, extension-pronation of the arm, 
flexion of the wrist, and extension of the 
legs and feet. It is a replica in man of the 
posture of experimental decerebrate rigidity 
in animals. 

In this postural manifestation there is loss 
of the pyramidal and pallidal functions of 
motility with preservation of the paleokinetic 
and paleostatic functions of the midbrain 
and cerebellum, of which the automatic- 
associated posture of standing is a part. 

The spinal types of postural hypertonus 
are dependent upon release of all the reflex 
spinal mechanisms and in man are character- 
ized by the flexion type of spinal paraplegia. 

All of these various postparalytic types 
of postural hypertonus are indications of 
overactivity in subordinate motion and pos- 
ture centers following paralysis and loss of 
the higher mechanism. 
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This case is presented because it illustrates 
a rather unusual type of spinal cord tumor 
which was incompletely removed on two oc- 
casions. When the patient first presented 
himself at the hospital one year after the on- 
set, he was unable to walk ; but after opera- 
tion normal function returned to the Hmbs. 
The paralysis gradually developed again 
after eight years when he was again relieved 
by a second operation. Three years later 
there was a third recurrence necessitating a 
third operation, which, however, the patient 
did not survive. 

Patient. — Mr. C. T. Age twenty-nine at 
the time of his first admission to the Pres- 
byterian Hospital in September, 1909. He 
was married. His occupation was that of an 
architect. 

History. — In October, 1908, while play- 
ing a game of football, the patient was hurt 
in the scrimmage, immediately after which 
he felt an intense pain in the region of the 
spine between the shoulder blades. The pain 
was so severe that it was impossible for him 
to remove his clothes without assistance. 
It continued for a week and disturbed his 
sleep, but after this time gradually subsided. 
Ten days later he entered a broad jump con- 
test, but upon attempting to jump, suddenly 
lost power in both legs and fell. His legs 
did not become stiff, but he could not move 
them as rapidly as before. He noticed a 
numbness in his toes apparently without any 
actual loss of sensation in this region. Grad- 
ually his legs became spastic and the numb- 
ness increased until September, 1909, when 
he presented himself at the hospital. 

Previous History. — In childhood he had 
measles, typhoid fever and pneumonia. 
Otherwise his general health had been ex- 
cellent. 

Family History. — His family history as 



to nervous or mental disease was negative. 



V^OLUNTARY MoTOR SYSTEM. AttlttidcS. — 

Both legs were spastic and weak. Inspection 
found no sores or other abnormal marks 
upon his body. 

Gait. — He walked with difficulty and 
moved his legs slowly. 

Reflexes. — The knee jerks were very act- 
ive. There were bilateral ankle clonu> and 
bilateral Babinski. The cremasteric and ab- 
dominal reflexes were difficult to elicit. 

Myasthenic Status. — There was increased 
tone of both legs but no atrophy. He had 
good control of both arms and the neck 
muscles. There was no complete paralysis 
in any part of the body. 

General Sensory. Touch. — The patient 
felt the touch of a finger anywhere on legs, 
back and abdomen. 

Pain. — There was a numbness of both 
legs, extending up the trunk to a level an inch 
above the nipple. There w^ere no shooting 
pains nor gastric crises. There was pain be- 
tween the shoulders in the region of the 
original injury, and where he first felt pain 
after he was hurt. This pain was elicited by 
jarring or bending forward and had per- 
sisted ever since the injury. In some places 
on the legs and on the abdomen below the 
nipple it was difficult for him to recognize 
the prick of a pin other than as a touch. In 
other places he experienced pain when 
pricked with a pin. 

Temperature. — He did not recognize heat 
or cold, presumably in the area below the line 
of sensory limit, sometimes calling the hot 
cold and the cold hot. 

Supplementary Examination. — The pa- 
tient was observed from time to time. The 
deep reflexes in the legs became more active; 
the sensory disturbances increased until pain 
and temperature sensibility were more and 
more impaired. 
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As to rectal and vesical control, his bowels 
moved dailv without catharsis and he had no 
trouble with his sphincters. For the past 
five months he had had trouble with start- 
ing- micturition. Just above the level of the 
nipple, a little higher on the left side, there 
was a well defined band three to four inches 
wide extending around the body, which was 
distinctly hyperesthetic. From this level 
down the sensation was disturbed as des- 
cribed above. The thoracic and abdominal 
organs and the cranial nerves were all normal 
and the arms showed no sensorv disturbances 
or paralysis. 

Clinical Notes, — The weakness of the legs 
increased daily. On September lOth and 13th 
lumbar punctures were made but no fluid 
obtained. On Septeniber 23d a third lum- 
bar puncture yielded about 20 c.c. of light 
colored amber fluid, which came out slowly 
drop by drop, under low pressure. This fluid 
showed a marked positive Noguchi reaction 
and contained very few cells, mostly lym- 
phocytes. During this time his temperature, 
pulse and respiration were normal. Urine 
was normal. Wassermann reaction of the 
blood was negative. There was no tuberculin 
reaction. The blood count showed red blood 
cells 5,120,000; hemoglobin 87 per cent; 
w^hite blood cells 8,000 ; polymorphonuclears 
63 per cent, lymphocytes 33 per cent, eosi- 
nophils 2 per cent, basophils none. 

It was inferred that the patient was in- 
jured at the time of the scrimmage in foot- 
ball and that owing to that injury there was 
a subdural hemorrhage in the upper dorsal 
region of the cord and, perhaps, some lacera- 
tion of the meninges, possibly a fracture of 
one of the vertebrae, although a radiograph 
of the spine showed no abnormality. It 
seemed likely that at the time of the injury 
there was not sufficient pressure on the spinal 
cord to caitse any decided cord symptoms but 
that a lesion gradually developed which in 
some way compressed the cord and slowly 
increased the symptoms. During the month 
of October the weakness increased so that 
the patient was unable to walk. 

Operation was advised and on October 2y, 



1909, Dr. Joseph A. Blake performed a lam- 
inectomy as follows: An incision from the 
seventh to the fourth dorsal vertebra was 
made. Considerable bleeding was met with 
superficially. No evidence of a fracture or 
dislocation in the vertebrae could be found. 
The dura, when exposed, showed a little old 
fibrinous exudate. On being opened the dura 
was at once expanded bilaterally by a tumor 
mass which resembled a large blood clot and 
which surrounded the cord from the seventh 
cervical to the third dorsal vertebra about 
7.4 cm., and showed the consistency of a 
granuloma. The cord at this point was very 
much compressed so that it seemed smaller 
in diameter than al:ove or below, but its con- 
tinuity still existed. The tumor mass was re- 
moved piecemeal by a spoon and forceps, 
care being taken to preserve the cord. After 
as much as possible of this material was 
removed, the dura was sutured over the cord 
with fine sutures. The operation occupied 
one hour and five minutes. The patient made 
a fair recovery from the anesthetic. 

Almost immediately after recovering con- 
sciousness the patient could move his legs 
much better than before operation. The tem- 
perature rose on the second day after opera- 
tion to 102 degrees, but immediately fell to 
normal after the removal of a large bloody 
exudate which had collected beneath the skin 
at the point of operation. Catheterization 
was necessary on the night of the operation 
but not afterwards. 

The patient's condition steadily improved. 
He could draw up his legs almost to full 
flexion, which had been quite impossible be- 
fore operation. The pain and temperature 
senses improved so much that the>' were 
nearly normal. The ankle clonus, patellar 
clonus and Babinski reaction still continued. 

Xoi'ciuber 28, tqoo: The improvement 
continued. The wound was entirely healed. 
The ankle clonus and patellar clonus were 
diminished. The patient Walked about with 
a chair and was gaining complete control of 
his legs. 

December 22, tqoq: The patient l^^ft the 
hospital walking very well without assistance 



2l8 



Extensive Spinal Arachnoid Fibroblastoma 



and without guiding himself with a chair or 
cane. The sensory disturbance had disap- 
peared. A slight ankle clonus still existed in 
the right leg and a slight Babinski reaction 
was present on both sides. He experienced 
no more pain l^etween the shoulders. 

Examination of the Tumor Tissue. — The 
tissue in the gross appeared like a blood clot. 
Microscopically it consisted of endothelial 
cells arranged in layers around the blood-ves- 
sels and lying in a meshw-ork of fine fibrils. 
In some places the cells presented a regular 
starlike radiation outward from a blood- 
vessel. This picture is very much like that of 
a neuro-epithelioma, in which the glia cells 
and fiber striations around the blood-vessels 
form stars. In other places the arrangement 
of the cells appeared more like that in a hem- 
angio-endothelioma of the dura. Through- 
out the tumor tissue fresh hemorrhages and 
the remains of old hemorrhages wxre seen. 
The tumor was diagnosed as an endotheli- 
oma of the perithelial type. 

Interi'al History. — After leaving the hos- 
pital the patient returned to his home. He 
was able to get about with a cane at first, 
and after steady improvement he could walk 
without one. After nine months he walked 
without limping and w'as able to play tennis. 
Running, however, was somew-hat difficult, 
owang to weakness of the right foot. Pain 
in the lower lumbar region persisted three 
months after leaving the hospital. After tw^o 
years he felt completely recovered and en- 
tered into all his former activities, including 
athletics. The only symptoms noticed at that 
time w-ere tiring of the right leg after con- 
siderable exercise and occasional slight pain 
in the lower lumbar region. 

Two years after this he was practically 
well, and remained so until in the fifth vear 
after leaving the hospital (1913) he be- 
gan to notice an increase in the frequency 
and severity of the lumbar pain, which came 
mostly at night. This was relieved by lying 
on his back wnth a pillow' under his lumbar 
region. Occasionally the pain would come 
w^hen the patient dived into the water or 
jumped on the ground landing hard on his 



heels, and also when bending over a draught- 
ing board. One year later the pain increased 
and he began to notice an increasing weak- 
ness of the right Teg and numbness gradually 
spreading from the foot upward. There were 
no tingling, fomiication, heat or cold sensa- 
tions, but a **heavy dead feeling." 

Two years later (191 5) the left leg be- 
came similarly involved and both legs grad- 
ually became worse, accompanied with pain 
in the back which frequently kept him awake 
at night. The pain was aching in character, 
never radiating. There was also occasional 
pain in the right side of the abdomen. Xo 
bands of increased or decreased sensation 
on the body were noted. W^alking became 
more difficult due to increasing stiffness of 
the legs and clonus when he put the ball of 
the foot to the ground. The bowels were 
normal. Some difficultv in urination was 
noted on starting the stream. Sexual func- 
tions were normal. 

May //, /yrr." The patient reentered the 
Presbyterian Hospital where the following 
examination was made: 

General Examination. — There was a scar 
from the first thoracic spine to the sixth. The 
right leg appeared slightly smaller than the 
left and also slightly shorter. There was a 
slight drop foot on the right side. 

Circumference of leg 15 cm. below patel- 
lar region, right ?o.s cm., left 32.5 cm. 

Circumference of thigh 25 cm. above pa- 
tellar region, right 48 cm., left 49 cm. 

Palpation and massage show-ed nothing 
abnormal. 



Voluntary Motor System. Attitudes. — 
There was difficulty in standing. 

Gait. — When w-alking there was a general 
tremor of the bodv which seemed to be 
caused by clonus in lx)th ankles. The patient 
walked in a slow, shuffling manner with a 
spastic gait. The difficulty in standing and 
walking was not increased w'hen the eyes 
were clos'^d. Special tests, such as walking on 
toes, on heels, backwards and sidew-ise, also 
the tests of Fournier, were performed im- 
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X>erfectly or with great difficulty because of 
the spacticity and weakness in the legs. 

Coo rdination. — Equilibratory and non- 
equilibratory coordination were normal ex- 
cept in so far as the tests were interrupted 
by the spasticity and weakness in the legs. 

Skilled acts were normal. There w^as no 
dyspraxia. Handwriting was normal. 

Ke flexes: 



DEEP 

Right 

Jaw jerk i 

Pectoral i 

Biceps 2 

Triceps 2 

Ulnar 2 

Patellar 3 

Suprapatellar 3 



Achilles 
Wrist . . . 
Radial . 
Periosteal 
Periosteal crossed 
Ankle clonus 
Patellar clonus 
Wrist clonus 



4 
2 

2 

2 

I 

4 
o 
o 



Jaw clonus o 

SUPERFICIAL 

Supra-umbilical 2 

Suprapubic 2 

Upper lateral abdominal .... 2 

Lower lateral abdominal .... 2 

Cremasteric i 

(1= slight; 2 = active; 3:= very active; 4 
clonus.) 



Uft 
I 
I 
I 
I 
I 

3 

2 

4 
I 

I 

2 

I 

4 
o 

o 

o 



= w 



th 



A questionable Babinski was observed on 
the left side; a questionable Chaddock and 
Oppenheim on both sides. Gordon and 
Schafer were absent. 

Myasthenic Status. — Flexion of the thighs 
was weak on both sides, more pronounced on 
the right. Extension of the legs was weak, 
more so on the right. Plantar flexion of the 
right foot was weak as was also dorsal ex- 
tension of this foot. 

Abnormal Involuntary Movements. — The 
patient had no tremors, twitchings, spasms 
or other involuntary movements. 

Muscle Status. — All the muscles of the 

right leg were markedly hypertonic and the 

muscles of the left leg slightly hypertonic. 

There was slight contraction in the right 

'hamstring muscles and the right calf muscles. 



Abnormal Associated Movements. — The 
trunk-thigh sign of Babinski was present in 
both legs. The tibialis of Striimpell was pres- 
ent on the right. No other abnormal associ- 
ated movements were observed. 

General Sensory. Touch. — Tactile sense 
w'as lost in a zone extending down from the 
level of the fifth lumbar vertebra including 
the left side of the penis and scrotum. Topog- 
nosis over this area was poor; there was no 
paresthesia. 

Pain. — There was numbness in both legs 
evenly distributed; i.e., no patches but a 
gradual increase from the hips downward, 
more in the right leg than in the left. There 
was no other form of dysesthesia except a 
sensation of disquiet in both legs so that he 
moved them constantly, especially the right 
one. There was pain over the lumbosacral 
spine in a zone four inches long including 
the area over the fifth lumbar and first 
sacral. This pain, which was constant and 
dull, was worse at night, was relieved by rest 
and increased, by exercise. The following 
pain responses were obtained from the gal- 
vanic current: 



4 inches al)Ove umbilicus required 4.5 ma. 
3 inches above umbilicus required 3.6 ma. 
Line of umbilicus required 5.0 ma. 

Below umbilicus required 6.2 ma. 

Right thigh required 6.0 ma. 

Back below T 12 vertebra 5.0 ma. 

Inner surface right thigh 6.0 ma. 

Back at T 12 vetebra 7.2 ma. 

Back above T 12 vetebra- 4.0 ma. 



to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 
to elicit pain 



Temperature Sense. — This was greatly 
diminished over the area noted above and in 
places was completely lost. Heat sensations 
were normal over a V-shaped area on the 
back of the right thigh and leg and on the 
right side of the scrotum. Temperature sense 
seemed definitely more disturbed than touch 
or pain. 

Vibratory, pressure and muscle-tendon 
sensibility were all normal. There was nc^ 
disturbance in posture, weight or form 
sensibility. 

Myotatic irritability was slight over leg 
and thigh muscles. 
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Electrical Reactions. — Faradic nerve ex- 
citabilitv. There was more reaction from 
the same amount of current over the anterior 
crural and anterior tibial nerves of both legs 
than from stimulation of the musculocutan- 
eous nerve of the arms. More galvanic cur- 
rent was needed to produce contraction in 
the leg muscles than in the arms. There was 
no reaction of degeneration. 

Cranial Xerves and Head. — The cranial 
nerves were all normal including the special 
sensory, oculomotor and deglutitional inner- 
vations. 

Mental Status. — The mental status was 
normal. 

Systemic. Cardiovascular. — The pulse 
was regular and equal with no increased 
tension. Blood pressure: S 120, D 62. Heart 
was normal. 

Rccic\ Vesical and Sexual Control. — 
There was slight diflRculty in beginning uri- 
nation, otherwise normal; no changes. 

Laboratory Tests. Spinal Fluid. — Ap- 
pearance: clear yellow. Globulin: H — \--\ — h- 
Cells: Red cells only. Wassermann negative. 
Blood count normal. Blood Wassermann 
negative. Urine analysis ■. Cilucose present on 
normal diet. Sugar-free on diet without 
bread and sugar. 

, Sum niary. — The neurological findings 
showed spastic diplegia, anesthesia of the 
lower extremities and the lower part of the 
back and abdomen. 

Diagnosis. — By means of faradic stimu- 
lation, Dr. Tilney found an area of dimin- 
ished sensibilitv to fine touch at a level of 
the twelfth thoracic spinous process behind 
and coming around two inches above the 
umbilicus. He put the level of the mass at 
the ninth and tenth thoracic segments. 

On June p, 1917, the patient was oper- 
ated upon by Dr. Adrian V. S. Lambert,' to 
whom we are indebted for the foregoing 
history. A laminectomy was performed. Dr. 
Laml)ert described the operation as follows: 

**A median incision was made down to 

'^Neurol. Bull., January, 191S, i, i. 



the spines of the vertebrae and the muscles 
were separated from the spinous processes 
and laminae. The laminae and spinous pn»- 
cesses were removed by rongeur forceps. Tlie 
dura was opened and a diffuse tumor was 
found extending for the entire distance <.«f 
the opening and reaching above the opL-ning 
and below it. The tumor was purple in ap- 
pearance and irregular in shape, appearing 
larger in some portions than in others. It was 
very vascular and completely surrounded the 
nerve roots. It appeared to be in great meas- 
ure behind the cord. Several pieces were re- 
moved for examination, with considerable 
hemorrhage. The dura was left open. The 
muscles were sutured over the tumor and 
open dural sac." 

Pathological Report. — The specimen of 
the tumor consisted of a flattened mass of 
tissue about 23 cm. in diameter, which was 
l)l()()d-stained and friable and seemed to be 
composed of pinkish lymph glandular-like 
tissue through which were innumerable tiny 
f)loodstained areas. 

On microscopic examination the tumor 
was found to be made of a large number of 
small blood-vessels, the walls of which were 
thickened by a hyaline degeneration. Sur- 
rounding these vessels and forming the inter- 
stitial tissue between them were masses of 
round mononuclear cells with a deep stain- 
ing nucleus about the size of a large lympho- 
cyte apparently of mesoblastic origin. 

The tumor resembled the one formerly 
removed except for the hyaline degeneration 
of the vessel wall. It might be considered! 
either as an angiosarcoma or perithelioma, 
but was given the diagnosis of endothelioma. 

June 23, tijij'. The wound on the back 
had healed completely. The patient was able 
to move his legs much better than before 
operation, but they were still weak. He com- 
plained of tingling in the legs, but no per- 
sistent clonus as before. Ankle clonus could 
be brought out, but before operation the 
simple voluntary act of raising the leg 
brought on a clonus, which disappeared after 
operation. The patient was free from pain 
and quite comfortable. Beginning urination 
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was a little retarded, but no incontinence 
existed. Defecation was normal. The patient 
was not aware of anesthesia, but believed 
his lower extremities were much less hypes- 
thetic than before. The urine no longer 
showed the presence of sugar and carbohy- 
drates were being steadily increased. 

July 24, 19 17: Hypesthesia was still pres- 
ent below the original line but very much 
less marked than before the operation. The 
left side w^as almost clear. Sensation was re- 
stored on the penis, but still absent over the 
left side of the scrotum. There was marked 
improvement in sensation on legs and feet. 
The hypalgesia corresponded to the hypes- 
thesia. Temperature sense was still the most 
disturbed, being generally diminished over 
the whole of the right lower extremity and 
left leg. Sensation on the feet seemed to 
have cleared up more quickly than on the 
legs or thighs. 

There was no spasticity, no permanent 
clonus, no Kernig, no Babinski or modifica- 
» tion thereof; the deep reflexes were very 
active. The patient gained steadily in 
strength until he could support his weight 
on his legs and walk with the aid of a chair. 
There was no clonus and no anesthesia, and 
the general condition was good. In August 
he left the Hospital for his home in 
Tennessee. Quoting further from Dr. Lam- 
bert's report: 

"From the records of the first operation 
it was evident that all the growth was not 
removed at that time. The improvement was 
slow but not unduly so for such a complete 
degree of pressure. The remaining growth 
undoubtedly increased slowly up and down 
the canal but gave rise to no symptoms for 
four years. It is possible that it continued 
stationary for some time after the operation 
and then suddenly took on a rapid growth. 
This does not seem probable, however. We 
believe that the tardiness in the appearance 
of the symptoms may be explained by the 
soft nature of the growth and its vascular 
character. 

"At the last operation w-e found that the 
level of maximum pressure was not at the 



upper limit of the growth, in fact was well 
down below the level. The tenderness which 
was present over the spinous process at the 
site of the greatest pressure is comparable 
to that which is seen from time to time in 
cases of spinal cord tumors and is best ex- 
plained by involvement or pressure on the 
dorsal branch which supplies dura and 
periosteum of bone at this level. It did not 
invade the nerve tissue. 

"The complete removal of the tumor was 
quite impossible. Bleeding was most profuse 
on every attempt, and we contented ourselves 
with the removal of a portion for histo- 
logical examination. The dura was left open 
to afford room for growth without exerting 
pressure on the cord. It was thought that a 
real improvement, which would exist over 
a long period, might be obtained in this way, 
as the tumor was slow-growing, having 
slight powers for compression and no ten- 
dency to invade the nervous tissue. 

"The course of the patient's case subse- 
quent to leaving the hospital has amply jus- 
tified such a procedure, as his improvement 
has been continuous, and he now (December 
191 7) has completely regained the power of 
his legs. Endotheliomata vary in their ma- 
lignancy, but this one certainly has shown 
no tendency to metastasis and has given rise 
to no cachexia. It is much too soon to give 
any accurate prognosis, but it would seem 
as though the ultimate outlook were bad." 

The patient improved for a year after the 
operation just described, being able to walk 
fairly well with slight right leg limp. His 
knee jerks became practically normal and he 
was free from pain. He still had considerable 
weakness and some dullness of sensation^ 
This condition remained stationary for a 
year, when he began to have symptoms and 
grew continuously worse until his third ad- 
mission to the hospital, September 21, 1920. 
His condition was then about the same 
as before the operation three years pre- 
viously. On this date a complete physical 
examination was made with the follow^ing 
findings: 

General Appearance. — The patient, now 
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thirty-three years of age, was well nour- ri^ht, with the right comer of the mouth 

ished and well developed, and did not appear higher than the left. 

acutely or chronically ill. He lay quietly in Eyes. — The conjunctivae and sclerae were 

bed, alert and responsive. Jaundice, cyanosis clear. The pupils were equal, regular and 




and dyspnea were absent. He was bald but 
had a normal distribution of hair on the 
body. 

Head. — There were no scars or tender- 
ness. The jaw was deviated somewhat to the 



reacted to light and on accommodation. The 
eyeballs were normal in position and move- 
ments. Vision was relatively normal. Ey^ 
grounds: The discs were especially indistinct 
on the nasal side, and the right disc more 
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indistinct than the left on the temporal side. 
The vessels were slightly tortuous and the 
veins turgid. 

Ears were essentially normal. 



the tongue not coated ; and the teeth in fairly 
good condition. The tonsils were of moder- 
ate size, but apparently normal. The pharynx 
was slightly injected but showed no exudate. 




w 



Fig. 2. Diagonal 





Nose. — The breathing was better with the Xcck was of good contour. There were 

left nostril than with the right, the septum no abnormal pulsations and the thyroid was 

being deviated slightly to the right. There not felt, 

was no sinus tenderness. Lymph (/lands not palpable. 

Month. — The lips were of good color; Spine. — There was some scoliosis. At the 
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junction of the upper and middle third of 
the lower scar from the former operation, 
there was slight tenderness. 

Thorax was well proportioned and sym- 
metrical. No dilated veins were present and 
the mobility was apparently normal. 

Lungs, — The breath sounds and fremitus 
were normal. There were no adventitious 
sounds and no cough. The chest wall was 
thick. 

Heart, — No impulse or movements of 
precordium were seen. Apex beat was not 
felt but percussed ii cm. to the left of the 
midstemal line in the fifth space. The heart 
was apparently not enlarged. There were no 
thrills and the sounds were of good quality. 
The aortic second sound was greater than 
the pulmonic second. The pulse was normal. 
Blood pressure 110-78. 

Abdomen. — Contour was good, with a 
fair amount of subcutaneous fat. There were 
no abnormal movements or dilated veins. 
The right iliac crest was higher than the left. 
Palpation apparently normal, consistency 
rather resistant. No tenderness or masses 
were felt, nor were the liver, kidneys or 
spleen palpable. On percussion there was no 
distension, dullness or tympany. 

NEUROLOGICAL EXAMINATION 

October 4, 1920 

Gait, — The patient was unable to walk 
without holding on to something for support 
or using a cane. The gait was both spastic 
and ataxic. He rather favored the left foot 
and lifted it higher from the floor than the 
right one. 

Coordination. — Equilibratory : Standing 
with the feet together and eyes open, there 
was marked swaying. This was greatly in- 
creased when the eves were closed. He was 
unable to stand on either foot alone with the 
eyes either open or closed. 

Non-equilibratory : Finger-to-nose and 
pointing and pass-pointing tests were carried 
out accuratelv with either hand. Heel-to-knee 
tests were performed poorly on each side, 
the heel being placed above, below or to the 



inner side of the knee. If the heel were placed 
on the knee, he was unable to push it down- 
ward along the shin without having it slip 
off to one side or the other. There was no 
dysmetria of the upper extremities and no 
adiadochokinesis. 

Skilled Acts, — There was no dyspraxia or 
speech disorder. Handwriting was normal 

Reflexes 

DEEP 

Right Left 

Jaw 2 2 

Pectoral 2 2 

Biceps . 2 2 

Triceps 2 2 

Radial 2 2 

Ulnar 2 2 

Wrist I I 

Patellar 3 3 

Suprapatellar 2 2 

Periosteal uncrossed Present Absent 

Periosteal crossed Absent Absent 

Plantar 3 3 

Achilles 3 4 

Ankle clonus ....... Absent Present 

SUPERFICIAL 

Epigastric Present Present 

Upper lateral abdominal .... Present Present, 

but-eas- 
ily ex- 
hausted 
Lower lateral abdominal .... Absent Absent 

Suprapubic Absent Absent 

Cremasteric Absent Absent 

Plantar flexion Present Absent 

Babinski Absent Present 

Chaddock Absent Absent 

Oppenheim Absent Absent 

Gordon Absent Absent 

Schafer Absent Absent 

Abnormal Involuntary Movements, — 
There were constant twitchings in the mus- 
cles of the upper and inner portions of each 
thigh, more marked on the right side. These 
were not of enough force to move the limbs. 

Muscle Strength, — The patient was un- 
able to rise from the recumbent position to 
the sitting without assistance of his arms. 
Opposed movements of the neck, shoulder, 
arm, forearm, hand and fingers showed nor- 
mal strength on the two sides. There w'as 
moderate weakness in all movements of the 
thighs, legs, feet and toes. Plantar extension 
of the feet was not so weak as were the 
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other movements. All other movements of 
the right leg were weaker than the corres- 
ponding ones on the left. 

Muscle Status. — Volume: There was 
slight diminution in size of the muscles of 
the right calf and possibly, to a slight extent, 
of the lower part of the right thigh. The con- 
si stencv and tone seemed normal. 

Abnormal Associated Movements, — Not 
tested. 

Nerve Status. — No observation. 

General Sensory. — There was a band of 
hyperesthesia to touch and pain extending 
completely around the trunk from the level 
of the tip of the xiphoid to slightly above 
the umbilicus. Below this, sensation was dis- 
tinctly altered. Touch was but slightly felt 
on the anterior portion of the right thigh, 
though there was an area on the inner side 
of the right groin, the right side of the scro- 
tum and the penis where it was distinctly 
felt. It was almost absent over the right leg 
except over the dorsum and upper portion of 
the foot. On the left side it was scarcelv felt 
over the entire anterior portion of the thigh, 
leg and foot, and when it was perceived it 
"felt irritable" and not like normal touch. 
Posteriorly, cotton was not felt over the 
posterior portion of either thigh or leg, ex- 
cept on the soles of the feet and the external 
border of the right foot. There was also an 
area over the sacrum and buttock on the 
right side, and a smaller area over the lower 
portion of the buttock on the left side, where 
cotton was distinctly felt. There was anes- 
thesia to pain below the umbilicus, down the 
anterior and inner portion of the right thigh 
to a little below the knee, except for a small 
area in the groin stnd on the right half of 
the scrotum and penis. Analgesia was also 
present on the left side throughout the an- 
terior and inner portions of the thigh and 
leg. Posteriorly there was analgesia in the 
lumbar region and over the outer portion of 
the right thigh, and on the left side in the 
lumbar region and posterior portion of the 
thigh except for the inner portion of the 
buttock and down the posterior aspect of 



the leg to a little above the heel, and the inner 
portion of the sole of the foot including the 
great toe. 

Temperature discrimination was impaired 
over all the areas where sensation was in- 
volved. Heat was practically never recog- 
nized. Extreme cold was sometimes noted 
but without regularity. Vibratory sense was 
absent over the feet, legs, pelvis, the lower 
three ribs on the right side and the lower 
two on the left. Firm pressure was usually 
felt as touch, but was no more painful in 
the analgesic areas. Muscle tendon sense: 
He was absolutely unable to tell the position 
of his toes or feet or to recognize rotation 
or slight flexion of the thighs. Flexion of the 
knees to a slight extent was sometimes noted. 
Compass test: He was unable to distinguish 
two points 12 cm. distant. Stereognosis: He 
was able to recognize by palpation the size, 
form and texture of any object placed in 
either hand. 

Cranial Nerves and Head. Olfactory 
Nerve and Nose. — Smell was normal. 

Optic and Oculomotor Apparatus. — 
Vision, roughly tested, appeared normal. 
Eye-grounds: There was moderate swelling 
of both discs with obscuration of their mar- 
gins. The veins appeared distended and tor- 
tuous. The pupils were equal, in mid-dilata- 
tion, and reacted normally to light and on 
accommodation. The palpebral fissures were 
equal. There was no exophthalmos, enoph- 
thalmos, ptosis or strabismus. The conju- 
gated eye movements were normal. Nystag- 
mus was absent. 

Acoustic Nerve and Ear. — Hearing was 
good in both ears. 

Trigeminus Nerve and Mouth. — The 
movements of the jaw were equal on the 
two sides. The corneal reflexes were present. 

Facial Nerve and Face. — There was no 
evident facial weakness. 

Glossopharyngeus and Vagus Nen^es, 
Pharynx and Larynx. — The uvula was in 
the midline. The palatal and pharyngeal re- 
flexes were present. 

Spinal accessory nerve was normal. 
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H vpoglossus XcriT and Tongue. — Nor- 
mal. 

Summary. — The neurological findings in- 
dicated a lesion of the cord at about the level 
of the ninth dorsal segment. 

LABORATORY EXAMINATIONS 

tilood Sugar. September 24, 1920: 1.02 
gin. per liter. 

X-rav Examination of Teeth. September 
24, 1920: Upper left first and second molars 
showed incom|)lete root coral work; upper 
right bicuspid, incomplete root coral fillings. 
There was a small area of rarefaction at the 
ape.K of the first bicuspid. 

Urine Examination. September 24, 1920: 
Color amber. Specific gracity 1039. Reac- 
tion acid. Turbidity none. Precipitate none. 
Albumin none. Glucose + + +- Acetone 
-(- -|-. Diacetic none. 

Microscopic Examination: a few white 
blood cells. 

Quantitative Analysis: 0.4 sugar. 

X-Ray Examination of Skull ami Sfinc. 
September 29, 1920: Irregularity of 5th 
lumbar transverse process which suggested 
trauma. There were six lumbar vertebrae. 
There was no indication 'of injury to the 
skull. The external occipital protuberance 
was prominent. 

Blood sugar. October 7, 1920; .96 gm. per 
liter. 

Urine. October 7, 1920: Sugar free; no 
acetone or diacetic. 

Eye Examination. September 29, 1920 
(Dr. Schoenberg). Bilateral choked disc. 
Swelling, right 4 diopters, left 3 diopters. 
TTiere were numerous small round yellowish 
sjxits irregularly scattered in the right eye. 
suggesting also a star-shaped arrangement 
in the left eye. These sjxits are frequently 
found in diabetes, mild type. 

October 9, rg^o: Laminectomy performed 
by Dr. I^mbert. .\ long, closely adherent 
growth was found reaching from about the 
sixth cervical to below the twelfth dorsal 
segments. As it was quite impossible to re- 
move the entire mass, only the largest ac- 



cumulations were removed. The patient left 
the operating room in a state of collapse, and 
died the following day. 

AVTOPSV FINDINGS 
(Dr. Pappenheimer) 

Brain. — The calvarium was normal. The 
dura showed no increased tenseness. The 
longitudinal sinus contained soft clotted 
blood. The cortical convolutions were broad 
and perhaps slightly flattened. The super- 
ficial veins were engorged. The vessels at 
the base were delicate. There was no super- 
ficial deformity. 



Fig. J. Section of tumor. 

The middle ear.<! and the sphenoidal sin- 
uses were normal. 

Spinal Cord. — The cord was imljedded in 
an irregular tumor mass which was most 
abundantly present in the sacral region and 
about the filum terminale, but extended up- 
wards as far as the upper dorsal region. 
The tumor tissue had a spongy texture but 
was not soft or friable. The color varied 
from dark red, resen\bling bluod-clot. to 
grayish or yellowish white. The cord in 
places was greatly distorted by the tumor, 
but close inspection failed to show any in- 
vasion of the medullary tissue itself at any 
level. In the lumbar region, however, there 
was at one level an extensive necrosis of the 
cord appearing as opaque grayish softened 
tissue and involving all but a narrow shell 
of cord tissue. The spinal nerves passed 
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through the tissue in many places, but there since they stained bluish with phosphotung- 

\\'as no extension of the growth outside the stic hematoxyhn. Mitotic figures were very 

vertebral canal. infrequent. 

Alicroscofnc. Spinal Cord. — The tumor Blocks taken from various levels of the 

varied in its morphoiogj' in different situa- cord showed the following general relations: 



Fig. 4. Mid-sacral region. E; 



of growlh along small ves5cl inio laleral columns of cord. 



tions, but in general presented a papillary 
structure. The center of the papilla was 
usually occupied by an endothellal-Iined 
blood channel which was surrounded by a 
broad band of hyaline material staining 
pinkish red with Mallorj''s phosphotungstic 
hematoxyhn, pink with Van Gieson. bluish 
with Mallory's anilin blue-orange G-fuchsin 
stain. There were no elastic fibers present 
in this stroma. 

The cells composing the parenchyma of 
the tumor were ranged upon this fibrovascu- 
lar papillary framework. Usually there were 
several rows more or less concentrically 
disposed, but occasionally the basal layer war. 
in columnar rows, the long axis at right 
angles to the surface. The cells were usually 
elongated and of irregular shape. Their nuc- 
lei were large, oval, and stained deeply in 
the better preserved portions of the tissue. 
The cytoplasm was not sharply defined, often 
tapering into fibrillary processses. Definite 
fibrils, wavy, refractile and rather rigid in 
appearance, were formed on the surface of 
the cytoplasm and sometimes free between 
the cells. These were probably fibroglia fibrils 



41k Cervical. — One section showed a small 
mass of tumor tissue on the ventrolateral 
aspect, limited to the meninges and causing 
no compression or deformity of the cord. 
Pal-Weigert sections which did not include 



•[C. 5. Scciion 
stain. Deg. 
columns. 



■vicai level. Pal-Weigert 
posterior and lateral 



the membrane showed complete degeneration 
of the columns of Goll and a partial degen- 
eration of the tractus cerebrospinalis dorsa- 
lis (direct cerebellar tract) on one side. 
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jth Cen-ical. — (Iron-hematoxylin, Van 
Gieson.) There was a block of tumor tissue 
lying external to the pia on the dorsal and 
lateral aspect of the cord. There was no in- 
vasion or deformity of the cord tissue. The 
tumor in this region was less cellular and 
showed abundant stroma. The pia was defi- 
nitely thickened in the region of the tumor 
growth. 

Mid-Dorsal. — The tumor formed a large 



crustacean. There was no obvious explana- 
tion for its presence in this situation. 

Upper Lumbar. — There were large lobu- 
lated masses of tumor tissue on the ventro- 
lateral aspects of the cord producing con- 
siderable distortion. The tumor tissue pene- 
trated the dura with the nerve roots growing 
along the perineurium. Pal-W'eigert section 
showed degeneration in the cohmins of Goll 



Fig. 6. Mid-dorsal rcRion. Hemaioxylin and < 

Slain. Tumor compressinR cord. 



crescentic disc between the pia and dura 
on the left(?) side, flattening the adjacent 
cord tissue but not invading it. The nerves 
and blood vessels were imbedded in the tu- 
mor tissue but did not appear to be com- 
pressed by it. There was an acute inflamma- 
tory exudate on the external surface of dura 
which showed fibrous thickening. The tumor 
was very cellular. 

Lower Dorsal. — ( Pal-Weigert. ) The cord 
was practically surrounded by tumor tissue 
which filled the spaces between the nerve 
roots and blood vessels and extended into 
the ventral fissure; the anterior columns on 
one side were indented by the growth but 
the cord was not invaded. Degeneration 
(incomplete) was seen in the columns of 
Goll and in the lateral pyramidal and direct 
cerebellar tracts on one side. Included in 
the section, lying internal to dura, was a 
well stained parasite suggesting a larval 



FiG. 7. Lower dorsal reRioxi. Pal-VVcigerl stain. De- 
Kcneralion in posterior and lateral columns. 

and in the crossed pyramidal tract on one 
side. 

Mid-sacral Region. — The tumor tissue 
equaled the cord in bulk and had caused 
great distortion and deformity. It penetrated 
the dura in several places and in a few areas 
had grown through the pia and extended 1 
short distance along the small vessels into 
the substance of the cord. A second block 
through the sacral region showed the cord 
displaced laterally and hollowed out into a 
thin cap by the large tumor mass. The pia' 
limitation was, however, intact, and the 
nervous tissue was nowhere invaded. 

Final Note. — An extensive tumor growth 
probably originating in the membrane of '"^ 
cord and recurring after two operations. 
Following the classification of Mallory, o" 
growth may be termed an "arachnoid fihro 
blastoma," and would generally !« con- 
sidered as an endothelioma. 
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(The remainder of the autopsy findings 
were excluded as irrelevant. ) 

CONCLUSIONS 

There are several unusual features in 
this case: 

1. Almost complete recovery from com- 
pression myelitis on two occasions when the 
portion of the tumor causing the pressure 
was removed by operation, the symptoms 
of compression occurring for the second 
time eight years after the first operation. 

2. The unusual dimensions of this tumor, 
the relief of pressure allowing it to grow 
until it extended along the entire dorsal, 
lumbar and sacral portions of the cord. 

3. The presence of choked disc. This is 
very difficult to understand and must have 
some explanation other than the mechanical 
theory by which w^e are accustomed to ex- 
plain the occurrence of choked disc in ce- 
rebral neoplasms. A tumor of this nature 
would undoubtedly obstruct the free circula- 



tion of spinal fluid in the spinal subarachnoid 
space, but certainly no more so than tumors 
w^hich compress the cord more completely 
than did this one. There was no indication 
of increased intracranial pressure on lumbar 
puncture. I have recently reviewed 86 cases 
of cord tumor to ascertain if choked disc had 
been observed before, and found it reported 
in but one instance, though it is possible that 
it was present in other cases and not ob- 
served, as no record of the eye-grounds was 
given. This one case reported by Fischer* 
was in a girl three years of age in whom at 
autopsy an enormous gliosarcoma was found 
involving different levels of the cord as well 
as the dura and vertebrae, but not involving 
the brain or skull. In our case, the brain and 
cranial cavity were carefully searched for 
evidence of tumor or anything which might 
have caused increased intracranial pressure 
or internal hydrocephalus, but nothing was 
found which could possibly have explained 
the presence of choked discs. 

2F1SCHER. Zischr. f. Heilk., xxii. 



DEFECTIVE DEVELOPMENT IN THE CEREBRO^^EREBELLAR 

CONNECTIONS 

By JOSHUA ROSETT, M.D. 

Vanderbilt Clinic, Colum!)ia University 

NEW YORK CITY 



The patient, a deformed and apparently 
very feeble-minded Italian bov of thirteen, 
was brought to the Neurological Divi- 
sion of the Vanderbilt Clinic bv his father, 

•I 

who wished to obtain a physician's statement 
that would help him to place the child in an 
institution. 

The cause of the boy's deformities was 
the familiar one of injury at birth. After 
prolonged labor, terminated by instrumental 
delivery, he was born cyanosed and asphyx- 
iated. Deep scars over both sides of the 
temporo-parietal scalp and the left ear, tes- 
tify to the pressure exerted by the delivering 
forceps. 

He was breast-fed. Although his general 
health during the period of infancy and 
childhood was very poor, his development, 
both physical and mental, was not so tardy 
as might be surmised from his present con- 
dition. He walked at two vears and talked at 
three. The single abnormality in his develop- 
ment was the appearance of the teeth at the 
age of three. 

The patient's hard-working, very poor and 
very ignorant parents, who had four healthy 
and well-formed children to bring up, com- 
pletely neglected the education of their de- 
formed child. They have not attempted to 
place him in an institution before now. be- 
cause the boy has given them but little 
trouble. He has been docile and obedient. 
In spite of his infirmities he is as cleanly 
about his person as are other children of 
his social class, and he has never manifested 
any epileptic symptoms. 

The appearance of the boy is striking. He 
is of medium stature. His well-shaped, 
strong lijnbs and body stand out in marked 
contrast to his deformities. He has a double 
internal strabismus, a stupid expression of 



the face, which is noticeablv flattened on the 
left side, a misshapen nose, a scarred left ear, 
a scarred scalp. A drooping head, a stooping 
back, semi-flexed and abducted elbows, 
flexed wrists and widely spread out lower 
limbs, a good deal flexed at the knees and 
thighs, complete the picture of a thorough 
cripple. (Fig. i.) 

As he walks with a stiff, awkward, balan- 
cing gait, both his upper and low-er extremi- 
ties may be observed to vibrate with ever}' 
impact of his feet against the floor. With a 
little support he can walk both on his toes 
and heels, but he staggers and falls upon any 
attempt to stand or walk on a reduced base 
unsupported, both with his eyes open and 
closed. 

His non-equilibratory coordination is as 
defective as his equilibrator}' coordination. 
He can touch his nose, he can apply each of 
his fingers to his thumb, or touch the ob- 
server's fingers, but his fingers arrive at their 
aim only in the midst of wide oscillations of 
the entire upper extremity. When his elbow 
is supported, the oscillations are diminished 
and his hands and fingers are less hampered 
in the performance of a voluntary act. And 
the same is true of his lower limbs. 

With respect to his intention-dyssynergia, 
the following point should be noted, that in 
carrying out a voluntary act, the muscles 
which move the particular segment or seg- 
ments of the limb in the needed direction 
perform their function quite normally, and 
that the reason each respective distal seg- 
ment has difficulty in arriving at its aim is 
because of the faulty fixation afforded it by 
each respective proximal segment. With the 
proper support to his elbow, he can move his 
hand and fingers in any given direction. The 
patient himself is conscious of the faultv 
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functioning of the proximal segments of his 
limbs, and in order to enable his fingers to 
perform a skilled act he will grasp his fore- 
arm below the wrist with his other hand for 
the purpose of steadying it. His difficulty lies 
not in moving the distal segment of the limb 
in the needed direction and for the needed 



lations. The following phenomenon, how- 
ever, is seemingly inconsistent with the last 
statement: when the patient's scapula is ade- 
quately supported, and his upper limb per- 
forms a voluntary excursion which necessi- 
tates the simultaneous change of position of 
the limb as a whole and of its segments with 
relation to each other, the same oscillation 
of the limb is present as in an excursion 
which necessitates only the movement of the 
fingers and the fixation of the proximal seg- 
ments of the limb. A closer observation of 
the patient's movements will explain this 
seeming contradiction, and the observation 
will be facilitated by the consideration of the 
following diagram. (Fig. 2.) 




' Pro^/t^lU' OUTJLU 



distance, but in the uncertainty of the base 
to which the distal segment is attached. In- 
stead of being stationary, that base moves 
for an unexpected distance in an unexpected 
direction, and so upsets the patient's calcn- 



In this diagram of the patient's upper 
limh, its two segments are severally and 
simultaneously in continuous motion until 
the distal extremity of the distal segment has 
attained the indicated object. The extent of 
movement of the distal upon the proximal 
segment is represented by the line X. while 
the total distance traversed by the distal seg- 
ment is the longer line X + Y. The line Y, 
which represents the angle traversed by the 
proximal segment of the limb, represents at 
the same time a distance through which the 
distal segment was carried in a fixed posi- 
tion upon the proximal segment. In other 
words, the motion of the distal segment from 
its original horizontal position to the object 
above, although continuous, is composed of 
two factors — one, its own independent or 
active movement for a distance represented 
by X ; the other, a passive movement, the 
extent of which is represented by Y. The 
muscles attached to the two segments served, 
during their contraction, a double function: 
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they moved tlie distal segment upon the 
proximal one for the distance X, and they 
immobilized the distal segment while it was 
carried through the distance Y. In short, the 
excursion of the index finger through the 
space X + Y contains a factor of fixation; 
and muscular fixation being faulty in this 
patient, we must subtract this factor from 
any movement which might contain it, be- 
fore we can decide whether the particular 
movement is normally or abnormally per- 
formed. 

It will be observed that our patient, like 
all patients afflicted with muscle-dyssynergia, 
attempts to perform voluntary movements 
with undue haste. He can perform such 
movements better hastily than deliberately. 
Experience has taught him that the proximal 
segments of his limbs cannot be depended 
upon for any length of time as a basis for 
the movement of the respective distal seg- 
ments, and so he is in haste to carry out the 
intended movements of the distal segments 
while movement is good. The muscular 
dyssynergia of this patient is not a dyssyn- 
ergia of the muscles which move the distal 
segnients of a limb in the needed direction, 
but one of the muscles which fix the re- 
spective proximal segments. His dysmetria 
is the fault not of the working machinery, 
but of the base upon which that machinery 
rests. His ataxia is the result of his astasia. 

His speech is very defective in several 
distinct ways. His vocabulary, in both Italian 
and English, is even more limited than that 
of his parents. The paralysis of the sixth 
pair of cranial nerves, and the difficulty and 
awkwardness of the movements of his head, 
body and limbs, have resulted in a great 
narrowing of his visual, auditory and tactile 
experiences. Repeated experience with a 
multitude of objects and actions necessitates 
their naming, their classification and, finally, 
their symbolization. A reduction of such ex- 
periences must, therefore, be one of the 
prime factors of the poverty of language. In 
addition to this disadvantage the patient suf- 
fers from a high degree of dysarthria. The 
same dyssynergia with the resulting dys- 



metria which afflicts his body and limbs, 
hampers the movements of his organs of 
speech. Speech being difficult, it was natural 
that he should abstain from it, and his 
parents never took pains to encourage an 
exercise which, at its best, might serve only 
to annoy them. Yet, much as the nominal, 
the syntactic and semantic phases of the pa- 
tient's speech hav^e suflFered quantitatively/ 
neither of these phases has suflFered qualita- 
tively. The boy can name objects and actions, 
can form sentences and can understand the 
significance of objects, actions and symbols 
exactly to the extent of his experience with 
them. He can name a nickel, a dime, a penny, 
a pen, a handkerchief. He can repeat words 
and imitate movements. He answers to com- 
mands to stand up or to sit down. Moreover, 
he is capable of learning with a surprising 
degree of facility. With all the difficulty that 
he has in understanding English and in con- 
centrating his gaze on the observ-er, he has 
been taught within a few minutes the mean- 
ing of ''toe up" and "toe down," and to 
report with an astonishing degree of correct- 
ness the sensation of a tuning fork applied to 
various parts of the body. The injure' to the 
brain which has aflfected the entire muscula- 
ture of his body, including that of the speech 
organs, has spared both the formative and 
emissive phases of speech. 

The boy's mental state cannot be charac- 
terized as one of feeble-mindedness until his 
potentialities for learning have been fully 
ascertained. A mere so-called "mental test" 
would be very misleading in his case. He is 
wanting in experience. He is uneducated in 
the widest sense of the word. If he does not 
know that five and five are ten, it is, in the 
first place, because his environment has been 
vtTj largely devoid of mathematical concep- 
tions — of almost any abstract conceptions, in 
fact. Yet he understands the meaning of 
good and bad, of more and less, and he is 
capable of evolving a number of the simpler 
relations. When asked to move his hand in 
a direction corresponding to that in which 
his toe was moved, he grasped the left wrist 
with the right hand (in order to do away 



Defective Development in Cerebro-Cerebellar Connections 



233 



with the fixation-dyssynergia of the proxi- 
mal segments of his limb) and fulfilled the 
request in a manner which was but little less 
imperfect than that in which the average 
clinical patient fulfills a similar request 

The manifestation of his emotions is very 
misleading. His explosive, dull and hollow 
laughter, and the inarticulate whimper, 
-would seem to stamp him as a hopeless 
idiot. The manner of both his laughing and 
crying are due to dysarthria. While the 
muscles of his diaphragm and thorax move 
rhythmically in the act of respiration, they 
function normally. But as soon as he at- 
tempts to fix the musculature of the thorax 
in definite positions to correspond with the 
alternating movements of the laryngeal 
muscles in the acts of laughing or crying, it 
fails him. The result is either an explosive, 
-unmodulated sound or an inarticulate whim- 
per. Add to this the fact that he cannot fix 
the musculature of expression for any length 
of time, as may be seen from the oscillation 
of these muscles upon his attempts at whis- 
tling, and the cause of the horrible manner 
of his laughing and crying becomes explic- 
able on the basis of a faulty fixation of the 
successively proximal segments of the ap- 
paratuses of expression, speech and respira- 
tion. 

The deep reflexes of the pectoralis, biceps 
and triceps, and the radial, the ulnal and the 
wrist reflexes, are normal on both sides. The 
suprapatellar is slightly exaggerated and the 
patellar considerably so on both sides. There 
is a tibio-adductor reflex from left to right, 
a transient clonus upon tapping the Achilles 
tendon, and a permanent ankle clonus. 

The superficial reflexes are normal 
throughout, with the exception of the pres- 
ence of the sign of Babinski in a very pro- 
nounced form. The dorsal flexion of the 
great toe cannot, however, be induced by any 
of the other methods. 
. The muscular strength is good through- 
out the bodv and extremities. There is a 
considerable degree of hypertonus in the 
lower extremities, and perhaps some degree 
of hypertonus in the upper extremities, neck 



and trunk as well. The hypertonus of the 
lower extremities becomes noticeably re- 
duced after a few passive movements of the 
limbs. 

The sensations of touch and pain, the vi- 
bratory and the muscle sense are normal. 

Dr. Berens, who kindly examined the pa- 
tient's eyes, reports that the optic, the third, 
fourth and sympathetic nerves are normal; 
that the abducens nerve is completely par- 
alyzed on the right and partially so on the 
left; that the patient has a homonymous 
diplopia for 25 cm. ; and that his vision is not 
bad. He does not assign any special import- 
ance to the small size of the palpebral 
fissures. 

The condition of the motor part of the 
left fifth nerve is doubtful. On palpation the 
left masseter muscle appears to be weaker 
than the right. The weakness may be real, 
or the appearance may be due to the thinness 
and weakness of the overlying facial mus- 
cles. The left seventh cranial nerve must 
have been involved in the brain injury at 
birth. That the left side of the face had been 
paralyzed is proved by the observable flatten- 
ing of that part. The boy's father informs 
me that food frequently accumulates be- 
tween the teeth and cheek on the left side, 
which the patient digs out with his fingers. 
The occasional dribbling of saliva, which 
adds so much to the boy's feeble-minded ap- 
pearance, is due to the same defect. 

The left lung is thoroughly involved in 
a consolidating process, which is most prob- 
ably of a tuberculous, nature. Outside of this 
our systemic examination, including a blood 
Wassermann test, revealed nothing of im- 
portance. 

General and Analytical Diagnosis, — The 
history of a prolonged and difficult labor is 
amply born out by the marks of the for- 
ceps, and places the patient's condition in the 
general class of birth palsies. The analytical 
diagnosis is more difficult. The most promin- 
ent symptoms of the patient are the follow- 
ing: A paralysis of the sixth pair of cranial 
nerves, a vestigial paralysis of the left 
seventh, a possible paresis of the left motor 
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fifth, hypertonus, esi>ecially of the lower ex- 
tremities, the sign of I5abinski. and a fixa- 
tion-dyssynergia of the entire somatic mus- 
culature. An injury to the complex made up 
of the sixth, the seventh, and the motor fifth, 
leads one to think of an injury to the teg- 
mentum of the pons. The cause of the wide- 
spread muscular dyssynergia is somewhat 
more difficult to locate. Since the patient's 
voluntary muscular movements are intact, 
we may exclude, I think, the transverse fibers 
of the pons proper, where an extensive lesion 
must involve the pyramidal tracts. A pri- 
marj' injury to the entire cerebellum and to 
the tegmentum of the pons is not probable. 
Such an extensive primary injury would cer- 
tainly involve the ponto-cerebellar angle, 
with consequent paralysis of the auditory 
nerves, and, above all, the occipital lobes of 
the cerebrum, which would be injured at 
least to the same extent as the structures 
which they cover. The patient would then be 
at least as blind as he is now astasic. A dif- 
fuse lesion in the tegmentum of the mid- 
brain, beginning below the level of the nu- 
cleus of the fourth nerve and extending 
downwards along the midline into the teg- 
mentum of the pons, would account for most 
of the patient's symptoms. Such an injury 
would involve the efferent tracts of the cere- 
bellum above, and the nuclei of the sixth be- 
low. Midwav between the two, the lesion 
might graze the motor nucleus of the fifth on 
one side or the otber. The seventh ner^^e 
winds around the nucleus of the sixth, and 
would be imph'cated in a lesion of that nuc- 
leus. The sign of Babinski and the general 
spasticity of the musculature may or may not 
be due to a slight involvement of the pyram- 
idal bundles by a diffuse lesion working its 
way from the tegmentum into the pons 
proper. The reconciliation of the two the- 
oretically incompatible sets of symptoms — 
intact voluntary movement on the one hand 
and hypertonus and the sign of Babinski on 
the other hand — is fraught with certain 
difficulties in the present state of our knowl- 
edge. On the point of this incompatibility 
physiology is discreetly silent, clinical neur- 



olog}' vague, and pathology- contradictor}*. 
The cjuestion becomes still more complicated 
in view of the fact that in an injur\' to cere- 
bellar control as widespread as that in our 
patient, we are led to exf>ect hypotonia rather 
than hypertonia. 

The exact nature of the pathological pro- 
cess must, in this case, remain rather specu- 
lative for the present. I am inclined to the 
opinion that the injury- was not the direct 
result of the application of the forceps with 
the production of meningeal hemorrhage. A 
meningeal hemorrhage that would reach, 
press upon and injure the tegmentum of the 
pons and midbrain to the degree that they 
were injured in the patient, must be ex- 
tremelv extensive, and would either kill the 
patient at once, or at least result in deep 
porencephaly, with consequent complete 
idiocy. I should rather favor the conjecture 
of a lesion in the encephalon as the result of 
prolonged uterine pressure upon the body of 
the fetus. Such pressure might cause serious 
edema or the rupture of a blood-vessel in the 
least supported parts of the brain, that is to 
say, the most central parts, among which 
must be included the tegmentum of the pons 
and midbrain. 

DISCUSSION 

Dr. Wpxhsler. I think this boy has all the 
signs of mental deficiency. He also has involve- 
ment of the pyramidal tract. I believe that the 
injury at the time of his birth resulted in an 
intracerebral hemorrhage and subsequently in 
a maldevelopment of the brain. 

Dr. Polon. The boy undoubtedly shows 
some signs pointing to pituitary involvement— 
the large breasts, the enormous genitalia. I do 
not think the lesion should be placed altogether 
in the cortex. In view of what appears to be a 
marked predominance of his bulbar signs, or 
pseudobulbar signs, I believe the bulb may be 
considered as the seat of the lesion. 

Dr. Osnato. It seems to me that this case 
can be explained on the basis of an injur}- to 
the cortex involving the opposite half of the 
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hemisphere. We know that injury in one half 
of the cerebral hemisphere causes an atrophy 
in the other half ; so that a double injury here 
would explain all the symptoms, the pyra- 
midal tract signs and tlie asynergia. I do not 
believe that there is a pontine hemorrhage 
here, that is, in the pons itself, because I do not 
see how you could get pyramidal tract signs 
in that event without also getting signs of the 
fillet. 

Several hemorrhages rather than a single 
hemorrhage are apt to occur with these birth 
injuries. I rather incline to the idea of a basal 
hemorrhage and a large double hemorrhage, 
probably extra-dural. 

Dr. Strong. This case is, of course, in a 
general way one of the heterogeneous group 
styled infantile cerebral palsy, not, however, 
of the more usual type. It is certainly a very 
puzzling one to me. 

It is not easy to give all the phenomena even 
an accurate clinical title. For example, the 
posture is a peculiar one. It is mainly a flexion 
posture and one which might be assumed by 
one suffering from an equilibratory ataxia. 
From this point of view one might be tempted 
to say it is because of this permanent defect 
since birth that he has assumed this constant, 
though not, as I understand it, fixed posture. 
Then, too, regarding the abnormal movements 
he makes, are they to be characterized as ataxic 
or are they more of the "choreo-athetoid" 
type, especially perhaps here choreiform 
abnormal involuntarv movements? I would 
like to know what the opinion of the confer- 
ence is as to this latter question of observation. 
The question as to whether the lesion involves 
the cerebellum itself depends partly upon the 
answer. Besides this difficulty and the compli- 
cated character of the case, there is also the 
lack of good cooperation, which makes one 
uncertain as to the exact sensorv and even 
motor status. 

Regarding the involvement of the pallium, 
one of the most decisive points is the question 
as to the boy's intelligence. I am considerably 
in sympathy with what Dr. Rosett says about 
the liability to underestimate the intelligence 
of one whose means of expression are and 
always have been so limited and who has not 
been afforded much opi)ortunity to make the 
best of what he has. Nevertheless I do not 
think he can be accredited with his full share 



of intelligence on account of the reactions 
mentioned by Dr. Rosett inasmuch as these 
can be performed by a normal individual 
considerably younger than the patient. I was 
somewhat inclined at first to place the whole 
lesion in the cerebral hemispheres, attributing 
the instability of movement to the involvement 
of the pallio-pontile system. While perhaps 
this might explain the instability of standing, 
I doubt whether it would explain the other ab- 
normalities of movement. 

We might also be tempted to place part at 
least, of the lesion in the corpora-striata. The 
dysarthria, excessive laughter and crying and 
possibly the abnormal movements suggest this, 
superficially at least. On the other hand there 
is an absence of the more rigid athetoid char- 
acter in the movements and the crying and 
laughter are appropriate though excessive. The 
latter are thus more like pseudo-bulbar phe- 
nomena. Then, too, there is the double Bab- 
inski, though I am not sure that the extension 
of the big toe when elicited simply as a part of 
more generalized movements of an athetoid 
character is to be interpreted as necessarily a 
sign of pyramidal involvement. 

Accounting for the movements and possibly 
the pseudo-bulbar symptoms, if they be such, 
by a midbrain lesion or lesions appears to be 
negatived by the absence of third nerve (and 
probably absence of sensory) symptoms. A 
lesion in the pons proper (not the pontile teg- 
mentum) would give such a marked pyramidal 
lesion that there would be a spastic paralysis 
obliterating the movements actually present. 

Then, too, there is the abducens involve- 
ment which would api^ear to necessitate the as- 
sumption of some basal lesion (hemorrhage?) 
involving this nerve, in addition to the fore- 
brain lesion. Nor does it seem certain to me, as 
stated at first, that there may not be a lesion 
of a purely cerebellar character. 

Dr. Casamajor. Dr. Rosett seems to think 
that a mental test would show the child's men- 
talitv lower than it reallv is. I am inclined to 
think that this is not the case. The Binet tests, 
it is known, come very close to the mental age 
of the child in spite of education or lack of it. 
I think it would be well to have a Binet test 
on this child. 

Dr. Polon. On the basis of a porencephaly 
it is difficult to explain the involvement of some 
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of the nerves, such as the 5th and 6th. On the 
basis of a basal lesion it would be diflkult to 
explain the involvement of the 7th and the 
mental defect. For this boy certainly has men- 
tal deficiency. He has the mentality of a child 
of four. I wondered if there was not evidence 
in favor of the lesion being a multiple one. 

Dk. Strong, I would like to know what the 
opinion of the conference is about the move- 
ments that the boy makes. Are they cerebellar 
ataxic or choreiform movements? 

Dr. Polon. Oppenheim says that paralysis 
is not necessarily an indispensable element of 
infantile palsy. It may be merely spasticity, 
spasticity that is not always manifest. It may 
manifest itself only in excitement. This boy's 
movements seem to me to be due to spasticity. 
When he attempts to carry out an act his 
muscles become rigid. He attempts to over- 
come the rigidity and the asynergia comes into 
play. On the other hand, if one limits^ the 
muscles that take part in the movements, the 
movements are better performed. 

Oppenheim says that such brains as these 
show porencephaly. The amount of injury in- 
duced by the birth palsy may not necessarily be 
due to the forceps. 

I consider the nature of these movements as 
being that essentially due to spasticity. 

Dr. Casamajor. When one considers that 
the cerebrum does not fully develop until 
quite a while after birth, differential diagnosis 



in such a case becomes still more difficult 
There is a continued development of the cere- 
brum for months after birth, and the question 
must arise as to whether this child could h^\t 
been in this state when he had been normal at 
birth. From the small head one feels that there 
was a prenatal defect and that the whole 
thing cannot be a birth injurv*. But that is 
purely a matter of opinion. 

As to the point Dr. Strong raises, whether 
this is ataxia or choreo-athetosis, I think 
before one can answer one has to be sure of 
the definition of the terms. I should not want 
to pass an opinion as to whether it is choreo- 
athetosis or ataxia. I think it is a little of both 
and a little of neither. 

Dr. Tilney. I have seen this boy for a 
moment only. But from what I have seen of 
similar cases, it impresses me that we are 
dealing with choreo-athetoid type of move- 
ment; at the same time he certainlv has a 
marked degree of asynergia, and I can see no 
logical reason for being averse to putting the 
lesion in more than one place. In the light of 
his birth injury, why are we restricted to any 
one locality of the brain? Is it not fair to pre- 
sirnie that under the circumstances attending 
his birth a large territory may have been in- 
volved? It is not such a far cry from the 
striatal to the rubral center. The red nucleus 
acts more or less as a clearing house for both 
lines of transit. 

I am inclined to think that there is a good 
deal of asynergic defect in the case. 
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Modem social legislation has stressed a 
point — responsibility of employers for the 
health of their employees — that has made the 
psychoneuroses a problem of as much im- 
portance in industrial life as it has been to 
armies in war. The traumatic neuroses in the 
industries have presented a many-sided dif- 
ficulty and one which to-day is far from its 
ideal solution. Workmen's compensation 
laws and compulsory accident insurance 
have been steps toward a solution, and while 
they have been steps toward justice for the 
cases of organic injury and disease, for the 
pscyhoneurosis they have been but stimuli 
for the development and persistence of sick- 
ness. 

Our experience with the war neuroses in- 
creased our understanding of the mechanism 
of all neuroses. The true nature of these con- 
ditions was understood only when we had 
discarded all ideas of a traumatic causation, 
and looked underneath, at the personality of 
the patient, his psychological adaptations and 
methods of handling a dangerous and dis- 
tasteful environment. The symptoms of 
the psychoneuroses developing in the army 
at home were not different from those of 
the troops in the line, nor was the psycho- 
logical mechanism in the least different. The 
point where the neurosis occurred was de- 
termined in each case only by the ability of 
the individual to handle the environment in 
which he found himself, and to face the 
problem which lay next ahead of him. Some 
develbped the neuroses before registering 
for the draft, others only after months in 
the trenches. 



To study only those industrial neuroses in 
whose causation an element of trauma may 
be included and where compensation is a 
possibility, is to observe only one phase of 
the question. Were desire for compensation 
the only factor, the problem would be simple. 
It would then be a question, not of neurosis 
but of malingering; in other words, the de- 
sire to be sick would then be conscious rather 
than unconscious as it is in the neuroses. 
Certainly this is untrue in the vast majority 
of cases. Osnato stresses this point as fol- 
lows: "The Compensation Law of this State 
(New York) allows a maximum weekly in- 
demnity of $15. Certainly this sum can be 
earned by the average laborer even though 
he is not particularly skilled. Besides this, 
many patients are married and have families 
and there is everv reason for them to return 
to work as soon as possible." Again, were 
these neuroses unknown in business life, 
where there can be no claim for compensa- 
tion, there would be less difficulty in their in- 
terpretation. This also is far from the truth. 
Such neuroses are very common but usu- 
ally pass unnoticed, for the monetary asset 
value of the neurosis is absent, the patient 
has no claim on his employer, and the rela- 
tionship of the work to the neurosis is over- 
looked. 

During the past two years the writer has 
had the opportunity of examining a number 
of young men and women with such neuroses 
in relation to their work. The neurosis 
was different in each case and quite unasso- 
ciated in the patient's mind with the employ- 
ment. However, the mechanism that under- 
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lies the compensation neurosis existed, and I 
feel sure that had any of these patients sus- 
tained a trauma connected with his work, he 
would have developed the typical traumatic 
neurosis, the condition most frequently 
studied. 

In arranging this material, I have chosen 
a few cases and grouped them very loosely 
under three headings. 

1. The inadequate; 

2. The dissatisfied; 

3. The generally maladjusted. 

No case can be considered as belonging 
to but one class, for elements of all these 
appear in each. There is one outstanding 
feature in every case : no one was satisfied 
with his job. It is doubtful if any one of us 
is satisfied with his job and his life. While 
all these patients had many reasons for being 
satisfied with both their lot in life, and the 
. remuneration and the type of work, yet 
there were many causes for dissatisfaction 
— reasons, usually, the patient was ashamed 
of or did not want to admit, even to him- 
self. These latter reasons were more or less 
unconscious, and it is in this conflict of 
reasons that we see the causation of this 
neurosis as of every other neurosis, both in 
civil life and in war. 

THE INADEQUATE 

The inadequate is the individual who is 
not equal to his job. When he finds himself 
in a position which is beyond his ability, he 
becomes fearful that he will not succeed. He 
dislikes responsibility and would prefer to 
earn his living in an easier way. To do so, 
however, would reduce his income, and he 
finds himself with a real conflict on his 
hands. Primarily, he is afraid of failure, and 
his illness (neurosis) is an excuse for fail- 
ure and a reason for not attempting success. 
The onset may be at any time and is usually 
induced by a change in the patient's working 
conditions, either a promotion to a position 
of greater responsil)ility and beyond his 
capacities, or a misfortune which complicates 
the business life by requiring greater re- 



sponsibility and activity. Since fear lies at 
the basis of the mechanism, anxiety is the 
principal symptom of the clinical picture. 

Case I. Male, age thirty-six, married, was 
referred for mental examination because he 
was acting peculiarly. He was anxious and 
worried and felt unable to do his work. He 
had remained away from his place of em- 
ployment for a week and could offer no ade- 
quate reason for having done so. 

History. — ^The patient is an only son with 
two elder sisters, and his father had died 
when he was two years of age. He was the 
baby and pet of the family, being allowed 
always to have his own way and pretty gen- 
erally spoiled. He did fairly well in coUege, 
interesting himself more in athletics than in 
his studies. After graduation he worked in 
different banks with regular advancement 
In 191 5, while serving as treasurer of a 
small country savings bank, he began to lose 
confidence in himself, disliked the responsi- 
bility, did not want to go to work and was 
especially afraid to write letters. This re- 
sulted in a "nervous breakdown," /and on the 
advice of his physician he went South. 
After a few months in a sanitarium he re- 
covered completely. He then obtained a cler- 
ical position in a bank and did well until 
eighteen months later when a similar con- 
dition recurred. This preceded a contem- 
plated step which would increase his respons- 
ibilities to a considerable degree — ^his mar- 
riage. After two months' vacation he re- 
covered, married and came to New York. 
He soon obtained a position as a traveling 
salesman for a large trust company. This 
work he found very congenial. His orders 
were definite, even his "selling talk" was 
written out for him, and under these condi- 
tions he was quite successful. His success be- 
came a bit too much for him, for it brought 
to him advancement and more important 
work to do. This meant more responsibility, 
the thing he had always avoided. His work 
was now described as being of two sortSr— 
verv efficient w^hen on the road and most in- 
efficient when doing work of an administra- 
tive sort in the office. 
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In August, 1 91 9, a new responsibility was 
thrust upon him. His wife, nearing parturi- 
tion, went to live in a distant city with her 
mother until the birth. He gave up his apart- 
ment and went to live in a boarding house. 
This existence he found most irksome. He 
worried about his lonesomeness, the coming 
increase in his family, and the increasing re- 
sponsibilities of his position at the bank. He 
became fearful and felt that he could not do 
the things asked of him. His family and fi- 
nancial responsibilities, however, prevented 
his relinquishing a remunerative position as 
he had done before. In November, 1919, he 
was given his most important business as- 
signment — ^to address a meeting of bankers 
in the West. He worried about it constantly 
and feared he could not trust his own judg- 
ment. He would not ask for help for he 
feared to endanger his position. Having com- 
pleted his assignment he was certain he had 
made a complete failure of it and on his re- 
turn to New York he was afraid to return 
to the bank and face his superiors. Hence he 
stayed in his room for a week before return- 
ing to work. During this time he felt sick, 
nervous and fearful. He could account for 
all his actions during this time and stated 
merely that he was "too sick and nervous" 
even to think of returning to the bank. 

Case H. Male, age forty-three, married, 
was examined in February, 1921. At this 
time he had many complaints of a definite 
anxiety character. He had headaches, dizzi- 
ness, tremors, bad dreams, insomnia, fear 
that he was going insane, that he had a lesion 
in his brain, that he had syphilis, and other 
fears of a less definite character. The idea of 
syphilis was so persistent that he had submit- 
ted voluntarily to a lumbar puncture to de- 
termine it. He was definitely disappointed at 
the negative result. 

This man had been very successful as 
a jobber in textiles. He had married eleven 
years ago but had gotten little happi- 
ness from his married life. His wife — sexu- 
ally frigid — ^had never shown him the sym- 
pathy he needed. All he got of love was at 
the cost of a struggle. There was no cordial- 



ity in the home and hence he put all his ener- 
gies into his business. His business became 
his whole life and he reaped a considerable 
measure of success. During the war and 
after it, with the rising price of textiles, he 
soon found himself well off with affluence 
apparently just ahead of him. 

In February, 1920, the market "broke." 
This meant heavy losses for him and he 
worked day and night to "juggle" his orders 
so as to save some of the loss. At length one 
of his largest customers threatened him with 
suit for delayed delivery. This was the situa- 
tion which he was inadequate to meet. On 
questioning he admitted that the idea oc- 
curred to him, "If I only get sick perhaps 
they would take pity on me and not crowd 
me too hard. Then perhaps things might 
change and I could work my way out of it." 
Almost immediately his neurosis developed. 

He complained of some of the symp- 
toms mentioned and was advised to take a 
rest. With his wife, he went to a nearby sea- 
side resort and one night he casually men- 
tioned that he would like to commit suicide. 
At this his wife was thoroughly frightened 
and began to treat him kindly for the 
first time in years. His neurosis now rapidly 
became worse, for it acquired further value 
in the kindness and consideration it se- 
cured him from his wife. He made two or 
three half-hearted attempts at suicide but 
now admits that he never did them except 
when he was sure he would be rescued. 
While in a sanitarium with psychotic pa- 
tients he picked up a number of new symp- 
toms and much medical terminology. The 
threat of a suit was still hanging over him 
and his wife was beginning to lose patience 
with his disease. Syphilis was the las.t symp- 
tom he acquired and he stated,"If I haven't 
got syphilis I don't know what is the mat- 
ter with me and I am doomed." On advice, 
the suit question was settled and his wife 
was instructed to improve her attitude and 
he is now going to his office every day. 

THE DISSATISFIED 

This group is the largest, for it includes 
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the great majority of the neuroses of busi- 
ness life. We nearly all belong at least in the 
borderland of this group, but most of us do 
not develop neuroses to solve our difficulties. 
The neurosis arises in the individual who 
likes the remuneration he gets from his work 
but dislikes the work itself and the type of 
life it forces him to lead. The symptoms are 
not usually severe and most of these patients 
struggle on without applying for medical 
aid. However, should the patient suffer an 
accident for which the employer could be 
held responsible, a typical traumatic, Utiga- 
tion neurosis might easily appear. Many of 
these patients are young men who have 
served in the armv and have had consider- 
able difficulty in readjusting themselves to 
civil life. Life in the army, while not an 
ideal one, nevertheless is not totally un- 
pleasant. It has its advantages in tlie strong 
patriotic emotion, a certain prestige, and a 
freedom from great financial worry which 
appeal even to the moderately indolent. 
These cases of mine might just as well 
be considered 'Tost Service Neuroses" as 
Neuroses in Business Life. As a rule these 
patients recover rapidly under analytic and 
suggestion treatment. 

Case III. Male, age twenty-five, single, 
was referred for examination on October 22, 
1920. He complained of depression, sensa- 
tion of pressure in the back of the head and 
general nervousness. 

History. — This young man entered West 
Point Academy in 191 6, and failed in 191 8. 
Immediately he enlisted as a private in the 
army and was commissioned Second Lieu- 
tenant in the same year. He did not serve 
overseas and found the life so much to his 
liking that he was much disappointed when 
he was discharged in October, 191 9. Follow- 
ing this he did nothing for three months, 
seeking to find himself in an environment he 
disliked. In January, 1920, he secured a posi- 
tion as clerk in a large bank. Although his 
work was amply efficient, he yet took no 
pleasure in it. He still longed for the army. 
An uncle, whom he much admired, was a 
Colonel and it had been his ambition and 



that of his mother that he be an army officer. 
During the summer he suffered from rest- 
lessness and pressure in the back of the head 
and was given a month's vacation. On his re- 
turn to work his attitude toward it had not 
changed but he stuck to it through the neces- 
sity of earning his living. In the early part of 
October the patient contracted a severe cold 
and the neurotic symptoms above described 
returned. He felt weak and fainted while at 
work and was taken home. He had not been 
able to work since and was still in doubt 
whether he would return to the bank or try 
to get into the army. 

Case IV. Male, age twenty-eight, single, 
was referred for examination December 11, 
1920. He complained of cold sweating of his 
forehead and hands, nervous attacks, pal- 
pitation of the heart and pains in the back of 
his head, all of about one month's standing 

History. — This man was born and up to 
191 7 had spent his life on a plantation in a 
far southern state. He went into the army 
in 1 91 7 on the draft, but did not care for it. 
In December, 191 7, he contracted pneumonia 
and following a short leave at home he re- 
turned to his company. He did badly from 
now on and complained of his heart. In the 
early part of 191 8 he was discharged from 
the army with a diagnosis of neurasthenia. 
This diagnosis did not please him and 
after his return home his cardiac palpita- 
tion persisted. The family physician diag- 
nosed ''hypertrophy of the heart" and his 
cardiac palpitations soon disappeared. 

In October, 1918, he came up to New 
York to make his way in life. While he loved 
the ease of his plantation life yet he felt the 
opportunities too limited outside of a big 
cit}^ At first he w^orked for a machinery 
company and in January, 1920, secured a 
clerical position with a trust company. The 
work was not difficult but very congenial, 
and the opportunities for advancement ap- 
pealed to his ambition; but boarding-house 
existence and riding in crowded subways 
was most distasteful to his indolent, com- 
fort-loving southern temperament. He hated 
New York and all New York meant to him, 
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except the chances for wealth. He stated 
that if he had money he would not live in 
New York. His condition was similar to that 
of the war neurosis. New York was **the 
line" for him in which he was forced to stay 
by his ideals of ambition. His plantation 
home was "Blighty," a place of ease and 
comfort. In a man who had previously 
had neurotic symptoms directed toward 
his heart, it was not surprising that they 
should have again localized there when 
he found himself with a psychological 
conflict to solve. A further complication in 
his life may have accounted for some of the 
anxiety symptoms he showed (the sweating 
and nervous attacks). He had been engaged 
for the past eighteen months, but felt he 
could not marry on his present income. He 
spent most of his spare time with his fiancee, 
and the repressions he forced on his amor- 
ous instincts may have been an added etio- 
logical factor. Anxiety is the usual coloring 
of the "Engagement Neurosis." 

Case V. Male, age twenty-eight, married, 
was examined May 7, 1920. He was suffer- 
ing from nervousness, inability to concen- 
trate, and morning nausea of three weeks' 
duration. 

History. — This young man was one of 
those fine, clean-cut specimens of young 
American manhood who commanded our 
troops in France. He had served almost 
continuously in the trenches for eighteen 
months as an infantry officer in two Nation- 
al Guard divisions with most active service. 
.He was twice promoted, coming out at the 
Armistice as Captain of Infantry. During 
this time he remained continuously with his 
troops, never having been sent back for any 
cause. After his discharge from the army he 
entered the employ of a business house and 
was considered a most valuable employee. 
In November, 191 9, he married and his 
home life was ideally happy. After a few 
months he began to be dissatisfied with his 
work. He felt his opportunities were limited 
and that he was wasting his time. He wanted 
to give up his job and get another, but felt 
he could not do so with his wife to support. 



His position now paid him well and he was 
certain that if he should change, his salary, 
in starting with a new concern, would be 
lessened. With the high cost of Uving he felt 
this would be an unnecessary hardship for 
his wife. He began to lose interest in his 
work and felt that he was not doing well, al- 
though his superiors were amply satisfied. 
He feared he was not making good and this 
fear was the reason for his inability to con- 
centrate. His mind was not on his work. 
Soon he became nauseated in the mornings, 
while riding in the subway on his way to his 
place of business. He would have to leave the 
car a station or two before his destination 
because he feared he would vomit. He never 
did, however. He blamed the air in the sub- 
way for his nausea and went downtown on 
the elevated road. The result, however, was 
the same; he became nauseated and had to 
leave the train and walk the rest of the way. 
He then tried going to work on the surface 
car, with exactly the same result. It was ob- 
vious that his nausea was occasioned not by 
riding in cars but by his dislike for his work 
and place of business. It i.s cheering to note 
that he never was nauseated when riding 
home in the more crowded subway at night. 
In talking over the matter with his superiors 
he discovered that his opportunities in the 
company were much greater than he had be- 
lieved and his symptoms soon disappeared. 

THE GENERALLY MALADJUSTED. 

Possibly it is not proper to include this 
group in this paper, for the difficulties of 
these individuals in business life are only a 
part of their general maladjustment. The 
maladjustment to the home life is of much 
greater importance, and the work is a means 
of escape from the home as in the case I re- 
port. However, these cases deserve con- 
sideration, for they are the ones that after a 
slight trauma most easily become typical 
litigation neuroses. 

Case VI. Female, age twenty-seven, 
single, was referred for examination on Oc- 
tober 25, 1920. She complained of inability 
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to do her work as she used to, poor appetite, 
disturbing dreams, trembling of the hands 
and knees, pain around her heart, fatigable- 
ness, excessive perspiration and "nervous- 
ness" (anxieties). 

History, — This girl was the eldest child 
and only daughter of a family of four chil- 
dren. She had always been kept very close to 
the home and was apparently much attached 
to her rather domineering mother. She had 
few friends and no men friends, as her par- 
ents did not approve of the men she met. 
Her life at home was quite colorless and un- 
interesting. In November, 191 9, she secured 
employment in a banking house. She was 
conscientious and capable and was given an 
excessive amount of work to do with insuf- 
ficient help. Often she would have to sort 
and distribute 4,000 checks a day and remain 
at her work nine to twelve hours at a time. 
She did not complain of this, for she loved 
her work and took an enormous amount of 
pride and pleasure in it. It was her only in- 
terest and the only self-expression in her 
life. She became fatigued, and many nights 
after getting home late would fall asleep be- 
fore her dinner was ready. She cut herself 
off from all entertainments and amuse- 
ments. 

Such a strain could not continue, and in 
July, 1920, she had a "nervous breakdown." 
She trembled violently when starting for 
work one morning and was put to bed. Fol- 
lowing this her neurosis developed rapidly, 
the symptoms above enumerated appeared, 
and she was given a long vacation. In Sep- 
tember she went to the country, but sprained 
her ankle after three days and had to return 
home. As her fatigue disappeared her neu- 
rotic symptoms persisted. This girl had 
learned but two methods of meeting her 
psychic problem. One was overwork and the 
other the neurosis. Neither was satisfactory 
and she was face to face with a real quan- 
dary. She decided to return to work, but 
when starting on the morning of October 
1 8th, she became unconscious while stand- 
ing up in the hallway of her apartment. She 



was stiff and rigid when put to bed, and she 
remained unconscious for one hour. She fch 
weak and "shot to pieces." The next day she 
had recovered. Following advice to work 
less, and play more away from her home, 
she has made a verj- good recovery. 

The great amount of enthusiasm this 
young woman put into her work shows that 
her work was to her a substitute for some 
other interest she could not express, and, 
while it undoubtedly kept her mind off other 
things and was emotionally satisfactory, 
still the gradually increasing fatigue made it 
physically impossible for her to continue 
this mode of expression; hence the neurosis 
as the only means left for self-expression 
and getting away from her problems. 

The similarity between the neuroses of 
business life and the war neuroses is quite 
obvious, and one wonders why they are not 
more common. Certainly, business life in a 
large city like New York is artificial enough, 
and it is surprising that the human animal, 
developed under such different conditions, 
is pyschologically able to endure it. Dissatis- 
faction is ever rife throughout industrial 
life and the neurosis is a way out of a diffi- 
cult problem. 

When an injury for which an employer 
can be held responsible occurs such dissatis- 
faction can be capitalized unconsciously and 
the traumatic neurosis becomes the logical 
sequence. Bailey has emphasized the other 
side of this same picture in describing 
his experiences in the wreck of a "Banker's 
Special." Of the 150 men on this train, all 
men of position and fairly well satisfied with 
their lives, "not a single one developed a 
traumatic neurosis and no claims of any im- 
portance were brought against the railroad 
company." 
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The syndrome of the cerebello-pontine 
angle is now so well known as to lend par- 
ticular interest to its variants in which the 
symptom-complex is so incompletely devel- 
oped as to invite lively diagnostic contro- 
versy. The following case is an instance of 
this nature: 

The patient, M. G., female (No. 30635, 
admission No. 69521), was admitted to the 
Vanderbilt Clinic January 12, 1921. She is 
twenty-one years of age, American. 

History. Complaints, — ^Thepatient com- 
plains of: 

(a) An inability to see straight, this being 
a tendency to see two objects or possibly 
merely a blurring of images. 

(&) Dizziness; everything goes up and 
down with some tendency to go to the right. 
This phenomenon is produced by turning the 
head to the right when looking at an object. 

(c) An impairment of hearing on the left 
side. 

(d) Unsteadiness in walking due to trou- 
ble with the left lower extremity. 

(e) Weakness, tremor and unsteadiness 
of the left hand. 

(/) Does not think as clearly as formerly, 
feels stupid and sleepy. 

(g) Cannot chew well on the left side, 
cannot bite as well, jand food gets lodged 
there. 

{h) Several attacks of severe, lightning, 
burning pains in the left cheek near the nose. 

(i) Deeper pains which appear to go 
through the head on the left side from fore- 
head (supra-orbital region) to occiput. 

(;') A feeling in the head as though the 
left eyebrow wanted to pull upward, mak- 
ing her wish to pull it down. 

(fe) Suboccipital pains. 



(/) She feels cold and hot objects more 
in the left side of the mouth. 

(m) A queer feeling in the left outer 
thigh. This was preceded by a creaking feel- 
ing with pain in this location. She also has a 
lame feeling in the left leg near the knee 
after walking. 

(n) When she stoops and gets up there is 
some buzzing in the left ear ; but ear noises 
do not appear to have been otherwise pres- 
ent. There is apparently some f eeling^f rush 
of blood to the head when stooping. 

Further description in detail of the symp- 
toms just enumerated : 

(a) The inability to see straight was first 
noticed toward the middle or end of 191 8. 
For example, when she went to church and 
looked at the minister he would appear to 
have two heads, one above the other, which 
would come together if she looked at him 
steadily long enough. Signs were blurred. 
She could see all right with one eye, either 
left or right, but there was an uncomfortable 
feeling around the left eye, so she closed 
that one. This trouble began gradually. She 
thinks it is affected by fatigue and is getting 
worse. 

(&) The "dizziness" began probably to- 
ward the end of 1918 or early in 1919. As 
already stated, this appears to consist of a 
wavering of objects which seem to go up, 
together with a tendency to go to* the right 
and get hazy. This sensation is produced by 
tuming the head to the right when looking 
at an object. It is worse just after getting 
up and is made worse by anything which 
"puts her in bad condition," e.g., lack of 
sleep. If she has had a good rest it does not 
bother her. This dizziness is getting worse. 

(c) The impairment of hearing on the left 
side was noticed first about July or August, 
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1 919, and apparently came on with the rest 
of the earlier symptoms. It has grown worse. 

(d) The unsteadiness in walking has been 
noticed since about July or August, 191 9. It 
has bothered her especially in going down- 
stairs. In walking she stubs the left toe. She 
thinks the left foot does not go straight on 
account of weakness. A lurching and un- 
steadiness of gait is attributed more to this 
than to the dizziness, and can be corrected 
by paying attention to it rather tlian by look- 
ing at it. This trouble has developed grad- 
ually and she thinks it is still getting a little 
worse. 

(e) The trouble with the left hand has 
developed more rapidly than the trouble with 
the left foot. In 191 7 she could play the 
piano, but the left hand was weaker. There 
was no "jumping" then. July, 191 9, she first 
noticed that she could not play the piano at 
all with the left hand, the fingers would 
shoot off and hit the wrong keys. Two 
months ago, she especially remembers, she 
picked up a glass while talking to her mother, 
and, as if some one hit her hand, it flew out 
of her hand and was broken on the floor. 
The first indications of the trouble were thus 
apparently noticed three years ago in play- 
ing the piano, and consisted of a "weakness" 
of the left hand, which was not more easily 
fatigued but just weaker than formerly. The 
"jumping," which came later, is worse, but 
not the weakness. 

(/) The stupid, sleepy feeling was noticed 
first in 191 7, and was worst in May, 191 9. 
She thinks this began with the rest of the 
earlier symptoms. She also thinks her mem- 
ory is not quite as good as formerly; for ex- 
ample, she does not remember dates well. 
There ha§ not been much change since May, 
1919, but it is possibly somewhat worse. 

(g) The weakness in chewing on the left 
side she thinks was first noticed in the sum- 
mer of 19 18. It is getting worse. 

(h) The attacks of pain in the left cheek 
first occurred in May, 191 9. They began sud- 
denly and were like a red-hot shooting feel- 
ing, each lasting a second. They were very 
severe and occurred on an average twice a 
day for a period of about a week. In October, 



1920, she had another attack. The pains were 
still more severe and she felt as tiiough Ac 
face were drawn ; tears came to the left eye. 
The pain lasted half a minute and she 
had two more, the last for about a minute. 
She also had other stabs while eating which 
would make her stop and cry out These 
pains only occurred for about two days and 
she has had none since. She thinks possibly 
they may have been evoked by washing the 
face or eating; at least they came on then. 

(0 The deeper pains from forehead to oc- 
ciput are not severe. They were first noticed 
about June or July, 191 9. They occur about 
once a week. They are not getting worse. 

At the same time there have been some 
pains in the left back of the neck, not severe 
but more disagreeable. These date from 
19 18, and have gotten better. They are dif- 
ferent from the suboccipital pains. 

(/) The pulling or drawing-up feeling in 
the left eyebrow (not eyelid, apparently) is 
not accompanied by any visible drawing up, 
nor has any facial twitching been noticed; 
but she associates it with the wider palpebral 
fissure on that side which she has noticed. 
The feeling first occurred in 19 17, and to- 
gether with the trouble in the hand was the 
first thing noticed. It is somewhat better 
now. 

(k) The suboccipital pains were first no- 
ticed the last of 1919. They have not 
troubled her much. Thev are caused bv turn- 
ing the head to the left or bending it back. 
After this the queer pain comes on, not in- 
tense nor sharp, more dull. It comes on with 
a rush as though blood or something rushed 
in. They are getting worse. 

(/) The inequality of temperature sense in 
the teeth on the two sides of the mouth has 
been noticed for less than a year. This is get- 
ting a little worse. It consists of a hyper- 
sensitiveness of the left teeth to hot and cold. 
They are not over-sensitive to biting hard. 

(ni) The peculiar feeling in the left thigh 
appears to consist of a weak feeling similar 
to that in the left hand. After walking she 
has a lame feeling there, never severe. The 
weak feeling was first noticed in the last of 
1 91 9 and is getting worse. 
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(n) The buzzing in the left ear after 
stooping is very slight and does "not amount 
to anything." 

(o) After stooping there is a feeling of 
rush of blood and things get dark. This was 
first noticed in July, 1919, and has not been 
noticed since last summer. 

(/>) Looking to the right feels uncomfort- 
able in or around the left eye. 

Birth, — The patient has been told by her 
mother that instruments were used at her 
birth and that a scar on her left temple is due 
to that. 

Dez/elopment, — She also has been told that 
she began to walk at sixteen months and to 
talk at about the usual time. She was fed 
Mellin's Food when a baby and suffered 
from malnutrition. 

Injuries, Diseases, etc. — There is no his- 
tory of injuries of importance to head or to 
other parts excepting possibly an injury to 
the left ankle three years ago in which it was 
wrenched badly and had to be bound up. 
Adenoids were removed at four years of age. 
There is no history of convulsions, loss of 
consciousness, paralysis or disturbances of 
speech. There is no history of headache. The 
patient only remembers having had three in 
her life including one severe one two years 
ago. She has had attacks of vomiting with 
nausea. The vomiting was forcible and pre- 
ceded by nausea. This occurred every morn- 
ing on getting up, before breakfast. There 
was no food in the vomitus, which was 
bright yellow and bitter. Sometimes she felt 
nausea again at about eleven in the morning, 
but did not vomit, after which she had no 
more nausea nor vomiting for the rest of the 
day. The vomiting began in October, 1920, 
and lasted till Christmas or January. It 
was attributed by the patient to some bad 
news she had received. For the last few years 
her stomach has been more easily upset by 
fatigue and there have been nausea and oc- 
casional quick vomiting but not frequent 
attacks like the above. This is attributed by 
the patient to the work she took up then on a 
farm. A severe bilious attack with headache 
in May, 191 9, is recalled by the patient, the 
first vomiting with bright yellow bile. 



In infancy, the patient had an otitis 
in one ear. Thinks it was the left ear. 
She had measles at two years, chickenpox 
and mumps at nine years. She never had 
diphtheria, influenza, malaria, meningitis, 
kidney trouble, whooping cough, pneumonia, 
rheumatism^ scarlet fever, syphilis or 
typhoid. 

Habits and General Physiological Status. 
— ^There is either no excessive or no use at 
all of tea, coffee, alcohol and tobacco. She 
sleeps well except that her sleep is inter- 
rupted by nocturia once a night, after which 
she does not fall asleep for an hour. The 
nocturia began last November. She has no 
appetite, the loss apparently beginning since 
1 91 7. She is never thirsty. Her bowels are 
regular. In 1919 she suffered from constipa- 
tion. There is no history of fever nor of any 
significant change of weight. Menstruation 
has been very irregular, having occurred as 
follows: May, 1919, July 4, 1919, last of 
September, 19 19, January, 1920. It was then 
regular till June 17, 1920, and there has 
been none since. When it occurs it lasts four 
to six days, the amount being small. She was 
never absolutely regular. There has been no 
dysmenorrhea. She had a leucorrhea in 191 7. 
Dr. Marion Kenworthy, to whom we are in- 
debted for the case, has inquired into this 
and thinks it was simply a catarrhal condi- 
tion aggravated by standing a great deal. 

Family History. — The patient knows of 
no miscarriages nor stillbirths by her mother, 
who has not lost any children after birth. She 
has one sister eleveji years old, a bright 
healthy child, who had one convulsion (at- 
tack of stiffening) at two and one half years 
of age, attributed to an indiscretion of diet. 
Her father was drowned at forty-five years 
of age. Her mother is living and was well 
till last vear. She worries and has "neuritis" 
and a "bad heart." She is forty-three years 
old. No similar trouble is known in the 
familv. An aunt has some nervous trouble. 

NEUROLOGICAL EXAMINATION 

Voluntary Motor System. Abnormal 
Attitudes and Deformities. — No deformities 
were noted. When the upper extremities are 
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extended in front, the left tends to assume a 
position lower and more outward than the 
right. 

Gait — ^The gait with the eyes open is 
somewhat irregular and ataxic. There is no 
change when walking on heels or toes but 
she walks more poorly on a straight line. 
She walks backwards rather better than for- 
wards and runs better than walks. The Four- 
nier tests showed disturbance but not as 
marked as would be expected. The greatest 
change was when walking with the eyes 
closed. She then staggered very badly. 

Coordination. — ^The patient is right-hand- 
ed. Standing with the feet together and eyes 
open, she shows some unsteadiness. On clos- 
ing the eyes the unsteadiness is increased and 
she tends to fall to the left. This tendency is 
not altered by turning the head to the left or 
right but appears to be diminished by bend- 
ing the head forward or backward. She can 
stand on the right foot but not on the left. 
The finger-to-nose test is performed normal- 
ly with the right hand but the left shows 
ataxia and dysmetria, i.e., the nose is missed 
and the movement is performed with irregu- 
larities both lateral and vertical (non-moto- 
facient) and in the plane of movement 
(motofacient and dysmetric). The perform- 
ance is not very markedly affected by closing 
the eyes, but it is interesting to note that 
there is at times more improvement when the 
patient does it slowly with the eyes open and 
looking at the finger than when she does it 
rapidly looking at it, as compared with the 
eyes closed. In the former case there is ap- 
parently more time for correction by the eye 
and probably also by muscle-tendon sensa- 
tions. 

The fingers-to-thumb test is performed 
normally with the right, ataxically with the 
left fingers. 

Pointing and pass-pointing is performed 
normally with the right upper extremity. 
With the left there is a marked tendency to 
deviate to the left. Quite often the movement 
begins with a marked deviation to the left 
and is then brought back to the proper point 
as though, aware by muscle-tendon sense of 
the deviation, the patient corrects it. 



The heel-to-opposite-knee test is per- 
formed normally on the right. On the left 
the foot overreaches, often misses the knee 
and passes along the shin with a very 
wabbly movement. 

Adiadochokinesis is present on the left 
Besides the above tests dysmetria is also 
shown by stopping abruptly in elevating and 
bringing the left arm down in front, in supi- 
nation, pronation, etc. 

If the arms are extended and the palms of 
the hands rest on those of the examiner, the 
patient being told to let the weight rest on 
the examiner's hands, sudden removal of the 
examiner's hands causes the left hand of the 
patient to fall further than the right. When 
the patient's anns and hands are extended 
forward, eyes closed, a smart tap elicits more 
rebound on the left. Sudden release of the 
flexed forearm elicits more rebound on the 
left. 

When the arms are extended in front, 
eyes closed, the left arm tends to sink and 
occasionally deviate outward. 

Skilled Acts. — ^The handwriting shows no 
abnormality. It is rather irregular but was 
performed quickly and easily. The speech in 
conversation and test phrases is normal. 

Abnormal Involuntary Movements. — 
When the upper extremities are extended in 
front there are irregular jerky movements of 
the left fingers. These appear to be present, 
in much less degree, in the right hand. 

Reflexes. — Deep. These are active on both 
sides. The left patellar has perhaps some- 
what more amplitude than the right and is 
pendulous. There are no crossed or un- 
crossed tibio-adductor (periosteal) reflexes 
and no ankle clonus. 

Superficial. The abdominals are fairly 
active and equal. There is no Babinski nor 
any of its modifications. 

Muscle Strength. — In general on the left 
side there appears to be slightly less strength 
than on the right, hardly more perhaps than 
the normal difference. Some of the opposed 
passive movements, however, show remis- 
sions of tension followed by quick corrective 
contractions, i.e., the position of the part is 
not held steadily. 
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Muscle Status, — The left upper extremity 
sho>vs a slight hypotonia as compared with 
the right — ^more flabby, but not markedly 
more extensible except the thtmib, which 
the patient says has always been "double- 
jointed." 

Abnormal Associated Movements. — There 
is no sign of Hoffman, no thumb sign of 
Klippel-Weil, no tibialis sign of Striimpell, 
and no inability, when recumbent, to hold up 
both lower extremities (Grasset-Bychow- 
ski). On sitting up, or trying to, the left 
lower extremity is elevated more than the 
right. 

General Sensory. Face. — In general cot- 
ton tickles more on the right, but in the left 
maxillary region there is a peculiar numb, 
tingling sensation. The left half of the 
tongue shows marked diminution of sensi- 
bility to contact (toothpick), to pin point, 
and to cool and warm. The floor of the 
mouth shows diminution to contact. Pain 
and temperature not tested. The floor of the 
mouth outside the gums, the inner surface of 
the lower lip, the oral surface of the cheeks 
and the outer surface of the chin appear to 
show only a slight diminution on the left. 
The roof of the mouth appears to show no 
change. 

There was not a thorough sensory exam- 
ination made of the trunk, but the extremi- 
ties showed no changes in touch nor of the 
sense of position and movement. There is 
possibly a very slight diminution of tem- 
perature sense (warm) on the right (hand 
and neck), but it is too slight and doubtful 
to constitute a reliable diagnostic sign. 

Cranial Nerves. Olfactory. — Smell is 
normal (oil of cloves). 

Optic and oculomotor apparatus. — The 
following is a report by Dr. Conrad Berens 
of an examination made by him: 

The patient complained that her eyes 
jerked and things became blurred when she 
looked to the left. There was double vision 
at times. Her previous eye history was nega- 
tive except that she had worn glasses for one 
year at the age of sixteen. Her present eye 
trouble commenced in 191 9 with blurring of 



objects upon looking to the left. She has 
noticed vertical diplopia at times during the 
last year. 

Vision in the right eye, 20/20, corrected 
under homatropine to 20/20 plus by a -|-.25 
cylinder axis 75°. Vision in the left eye, 
20/30 plus corrected by a +.25 cylinder axis 
90° to 20/20 plus. 

The pupillary distance was 64 millimeters ; 
near point of convergence, 160 millimeters 
from the cornea (it should be imder 75 mil- 
limeters to be normal). The near point of 
accommodation from the cornea, in the right 
eye is 120 millimeters, and in the left eye 
128 millimeters (this is nearly normal for 
her age, no millimeters being absolutely 
normal). 

The muscle balance showed for 6 meters i 
prism diopter of exophoria and 6 prism di- 
opters of right hyperphoria. Nystagmus was 
the most marked sign revealed by inspection. 
With the eyes fixed for distance, the right 
eye showed rotary nystagmus, irregularly 
rhythmical with a slight occasional vertical 
jump, slow movement clockwise. The left 
eye, rotary nystagmus with an occasional 
vertical jump, slightly greater amplitude than 
the right eye; slow movement clockwise. 
Rate, ninety a minute for rotary component 
and ten a minute for the irregular vertical 
component. Upon looking down the nystag- 
mus disappears. Looking up and to the right, 
horizontal amplitude 3 millimeters, 140 a 
minute; slow component to the left. Looking 
up, slight rotary component noted. Eyes up 
and to the left, horizontal, vertical and slight 
rotary nystagmus; small amplitude, rate 130 
a minute. To the left, horizontal nystagmus, 
130 a minute ; slow component to right, amp- 
litude, 6 millimeters; slight rotary compon- 
ent. 

Tension normal in both eyes. 

Fields for form and color. Right eye nor- 
mal. The field for form and color in the left 
eye was slightly contracted above and tem- 
porally (possibly due to the nystagmus). 
The blind spots were normal at 75 centi- 
meters. 

The eyelids and lachrymal apparatus were 
normal except that the left palpebral fissure 
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was larger than the. right and there was a 
slight Stellwag sign on the left side. She 
winked more on the right. 

The ocular movements showed spasms and 
weakness of several muscles, but the only 
constant insufficiency was that of the left ex- 
ternal rectus. 

Diplopia fields plotted on the tangent 
screen showed vertical diplopia in all fields, 
more marked looking to the left but not in- 
creased by looking up or down. The right 
was the higher eye. The conjunctiva was 
normal. Left cornea slightly insensitive to 
tactile stimulation. 

Irides reacted normally to direct and in- 
direct light, accommodation and converg- 
ence, and to ciliospinal reflex stimulation. 

Pupils fixed for 6 m. in a moderate il- 
lumination, 4 mm. in diameter, equal and 
regular in outline. 

Media and fundi were normal. 

Acoustic Nerve, — Hearing is diminished 
on the left, both air and bone conduction be- 
ing involved. 

Dr. Randal Hoyt was asked to test the 
acoustic, especially the vestibular portion. 
The following is his report. It must be noted 
that his suggestions as to localization were 
based on his vestibular findings considered 
by themselves: 

Auditory Status. — Tinnitus was not pres- 
ent. Whisper, right 20/20, left 10/20. Tun- 
ing fork tests, C. 128, right 20/20, left 10/20 
in both air and bone conduction. A.C. greater 
than B.C. C.512 not heard in left ear. 

Vestibular Status (pre-rotatory). — Spon- 
taneous vertigo was not present. Nystagmus, 
fine, on looking to right ; coarse, on looking 
to left. Balance: sinistropulsion (?); retro- 
pulsion on walking backwards. Pointing 
tests, dysmetria with left, no deviatory 
movements. 

Rotation Tests. — Series i. Upright Posi- 
tion: (i) Direction of rotation is recognized 
instantly. (2) Duration of movement after 
sensation of having stopped has been signi- 
fied, right greater than left. (3) Sensation of 
rotating in reverse direction is induced on 
right by two revolutions, on left by one-half 
revolution. 



Series 2. Lateral Falling Position (head 
bent forwards, face parallel with floor): 
(i) Falling in direction of rotation is in- 
duced by sixteen revolutions to right and 
three to left. (2) Sensation of falling 
opposite to direction of rotation is not in- 
duced by revolution to right or left. 

Series 3. Dorsoventrad Falling Position 
(head bent forwards, face turned to left) : 

(1) Falling forwards is induced by three 
revolutions to right and also three to left 

(2) Sensation of falling backwards is in- 
duced by three revolutions to the left but not 
to the right. *(3) Sensation of falling for- 
wards is induced by three revolutions to the 
left but not to the right. Slight nausea in- 
duced by falling tests. No vomiting induced 
by tests. No pallor induced by tests. 

Nystagmus. — Rotation to right causes 
coarse nystagmus, already present on looking 
to left, to take character of vestibular (fine) 
nystagmus. It completely inhibits the fine 
nystagmus that is present when patient looks 
to right. Rotation to left causes fine nystag- 
mus, already present on looking to right, to 
become more intense and then coarse for a 
few seconds. It does not influence the coarse 
nystagmus that is present when patient looks 
to left. 

Analysis. — The hearing tests show tliat 
the left auditory nerve is involved; they also 
show that it has not been completely de- 
stroyed. The fine nystagmus on looking to 
the right is similar in character to that pro- 
duced by rotation to the left in normal indi- 
viduals. It is what might be expected were 
impulses from the right labyrinth predom- 
inant over those coming from the left. The 
inhibition of this nystagmus by rotation to 
the right indicates that this discrepancy has 
been equalized. The fact that vertigo to the 
right can be induced by one-half revolution 
to the left, is accounted for on the same 
basis. 

The failure to induce pass-pointing by ro- 
tation to the right indicates a block in the 
left vestibular nerve. The delay in induced 
dextropulsion, and the absence of induced 
sinistropulsive vertigo, are in keeping with 
the above. The absence of dextropulsivc 
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vertigo, after rotation to the left, however, 
is a dissociatioiri that cannot be explained on 
the basis of a vestibular nerve lesion. 

With the head bent forward and face 
turned to the left, the right posterior and the 
left superior canals are in the plane of rota- 
tion. Rotation to the left stimulates the right 
posterior canal more than the left superior. 
The resultant direction of movement while 
normal was not of the usual intensity. The 
presence of sinistropulsive instead of retro- 
pulsive vertigo, is due probably to the fact 
that impulses coming from the left superior 
canal were delayed. 

Rotation to the right (in this position) 
stimulates the left superior canal more than 
the right posterior, and the failure to induce 
either movement or sensation are in keeping 
with a lesion in the left vestibular nerve. 

With the head bent forward and the face 
turned to the left the left posterior and the 
right superior canals are in the plane of ro- 
tation. Rotation to the right stimulates the 
left posterior canal more than the right su- 
perior ; and the absence of motor or sensory 
responses to such rotation are in keeping 
with a lesion in the left vestibular nerv^e. 

Rotation to the left (in this position) 
stimulates the right superior canal more than 
the left posterior. The fact that sinistropul- 
sion instead of retropulsion should have fol- 
lowed such rotation may be explained on the 
basis that impulses from the left posterior 
canal were delayed. That dextropulsive ver- 
tigo should not have accompanied falling to 
the left, cannot be explained by a vestibular 
nerve lesion. 

Thus, whereas the majority of the above 
tests indicate a lesion of the left vestibular 
nerve, the spontaneous coarse nystagmus on 
looking to the left, coupled with the fact that 
it is not inhibited by rotation to the left 
(i.e., by stimulation of the right horizontal 
canal) and the fact that there are evidences 
of dissociation between the motor and sens- 
ory effects of rotation, indicate that there is 
involvement of parts other than the vestibu- 
lar nerve. 

Dissociation of the sensorimotor effects 
of rotation suggests involvement of the cer- 



ebral cortex. In this case, the only part of the 
cortex that is in relation with the peripheral 
nerv'cs so obviously involved, is the left tem- 
poral lobe. 

On this account, and because none of the 
involved nerves is completely destroyed, my 
own impression is that there is a lesion, 
which primarily involves the left temporal 
lobe, but which by extension downwards has 
secondarily involved some of the cranial 
nerves. 

Trigetniniis nerve. — The corneal reflex is 
present on the right and diminished on the 
left. 

The jaw deviates to the left on opening 
the mouth. The patient can bite harder on 
the right than on the left. 

Facial Nerve. — Bitter, sweet and sour 
were tasted on the right but not on the left. 
Some allowance must be made for possible 
confusion on account of other lingual sen- 
sory changes. 

There is a left peripheral facial paresis, 
not very marked. 

Glossopharyngeus and Vagus Nerves. — 
The patient thought she did not taste the 
bitter substance on the left side at all when 
the tongue was retracted, apparently indi- 
cating that taste may be also disturbed on the 
back of the tongue, left side. This, however, 
cannot be regarded as certain. The vocal 
cords were examined by Dr. Osgood and 
found to be normal. 

Hypoglossus. — ^The tongue is protruded 
without deviation thoiigh it is nearer the left 
angle of the mouth. 

Mental Status. — ^The impression dur- 
ing examination is that the patient is normal 
as to intelligence, emotion, attention and 
memory. It does not appear that the feelings 
of dullness and stupidity of which she com- 
plains can have affected her noticeably. 

Cranial Morphology. — Percussion on 
the left side elicits a different sensation from 
the right. 

Systemic. Tegumentary. — The patient 
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called attention to the fact that she perspired 
more, as shown by greater dampness of the 
garments, under the right than under the 
left axilla. 

Cardiovascular, — ^The heart is practically 
normal. It is a little enlarged to the right 
There is a slight mitral presystolic murmur 
and accentuation of the second pulmonic 
Sfiund'Which has almost a pulmonic ring. 

Laboratory Tests. — The blood Wasser- 
mann test is negative. The spinal fluid has 
not been tested, it being thought wiser to 
defer this. 

SUMMARY 

The physical signs thus clearly indicate a 
lesion, or lesions, affecting the left fifth, 
seventh and eighth cranial nerves, the left 
cerebellum and possibly the left sixth nerve. 

It will be agreed, probably, that the ob- 
jective signs point to a lesion in the left 
cerebello-pontine angle or its vicinity. This 
is, perhaps, even more true of the subjective 
signs — ^the complaints — which read remark- 
ably like the various cases reported by Gush- 
ing. While they are quite typical of a cere- 
bello-pontine angle neoplasm there are, 
nevertheless, some other possibilities to be 
considered. 

In the first place there is to be noted the 
predominance of cerebellar symptoms, reen- 
forced prol)ably by vestibular disturbances. 
This is quite typical ; but it must be remem- 
bered that this is a rather early case, if a 
neoplasm at least without any marked intra- 
cranial pressure, and if extra-cerebellar per- 
haps the cerebellar symptoms would not be 
expected to be quite so conspicuous. The pos- 
sibility of an intra-cerebellar lesion should 
thus be considered. There is no certain dif- 
ferentiation, but it would hardly seem that, 
in this case, the symptoms, especially those 
duo to the cranial nerves, would be quite so 
definite and imilateral, and it would seem 
that the general symptoms, especially head- 
ache and vomiting, would be more severe 
were the latter the case. 

The ^reat increase in unsteadiness of gait 



when the eyes are closed is interesting and 
not characteristically cerebdlar. Might this 
be due to the middle peduncle being in- 
volved ? 

The nystagmus is, owing^ to its compli- 
cated character, difficult to interpret pre- 
cisely. It follows the rules of being coarser 
with the eyes directed to the side of the l^ 
sion and may, perhaps, be best regarded as a 
mixture of vestibular and cerebellar de- 
ments. 

If we regard the lesion as a cerebello- 
pontine angle neoplasm, the further question 
arises whether it is an acoustic nen-e neo- 
plasm or some other, e.g., a lateral recess, 
growth. In favor of the latter is perhaps the 
fact that hearing has not ben so severely 
impaired, nor possibly noticed so long, as 
would be expected with an acoustic nerve 
growth. The absence of marked tinnitus 
would point in the same direction. 

An interesting symptom is the greater in- 
volvement of the third division of the fifth 
nerve. This would apparently indicate a 
pressure on the nerve from its caudal aspect 
as it leaves the cranium. This and the ab- 
sence of vocal cord symptoms may indicate 
the position of the focal lesion or neoplasm 
to be somewhat in front of the cerebello- 
pontine angle and on the middle cerebellar 
peduncle. 

Multiple sclerosis may be mentioned, but 
excluded on account of lack of signs of mul- 
tiplicity of lesions and absence of pyramidal 

signs. 

Epidemic encephalitis may be considered, 
but the consistent focal symptoms and steady 
progress of the disease as well as the fact 
that the group does not resemble the en- 
cephalitic groups may be taken to exclude 
this possibility. 

DISCUSSION 

Dr. Stookey thought that the case was very 
interesting because of the relatively few 84 
nerve signs, and also on account of the chron- 
ological appearance of the signs. All of the S'O^ 
nerve symptoms seem to have come on before 
the 7th and 8th, and seem to predominate. He 
thought a tumor of the Gasserian ganglion had 
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to be considered. Such a tumor usually causes 
more severe pain, but he did not believe that 
it should be excluded. 

Also very interesting were the marked 
cerebellar symptoms. It seems rather difficult 
to combine the sth nerve and the cerebellar 
symptoms. It is not a typical tumor of the Sth 
nerve, because the 8th nerve signs are very 
slight, A tumor of the sth nerve has to be 
considered. He wondered whether examination 
had been made of other parts of the body. Fre- 
quently associated with this sort of condition 
there are other timiors in the body. He had 
seen one such case in which two tumors were 
found in the upper extremities. 

Dr. Evans stated that a number of stereo- 
scopic .r-ray plates had been taken of the pos- 
terior fossa, and nothing could be seen on 
them suggestive of tumor. 

Dr. Osnato thought that the most remark- 
able thing about the case was the absence of 
the ordinary constitutional signs, if one may 
call them such, of brain tumor — headache, 
vomiting, etc. There is no condition in which 
such severe headaches occur as in brain tumors, 
especially cerebello-pontine tumors. There are 
also no mental changes. If this is a tumor, it 
seemed to him that it must be a slow glio- 
matous one, infiltrating, and that the brain 
must be slowly accommodating itself to its 
growth. 

Dr. Casamajor felt that the case was puz- 
zling, there being no headache and no choked 
disc. He has found that^the only posterior 
fossa tumors that do not give these signs are 
those of the pontine region. Here the 5th 
nerve was the one most affected, particularly 
the motor part of the 5th, secondly the cerebel- 
lum, and, much less, the 7th nerve; the Sth 
nerve was hardly affected at all. These facts 
would make one think that this lesion began 
somewhat further forward than the cerebello- 
pontine angle. He wondered whether the cere- 
bellar signs could be attributed to the pons. 

He thought that the lesion was probably a 
tumor, as there was nothing else he knew of 
that went along with gradually increasing 
symptoms as this has done. He thought the le- 
sion was very likely cephalad of the cerebello- 
pontine angle, possibly lying along the side of 
the pons, and in its extension backward was 
now beginning to involve the cerebellum, so 



that later on, symptoms of a cerebello-pontine 
angle tumor might occur, but he doubted 
whether they could be called such at present. 

Dr. Strong considered that the Sth nerve 
was certainly involved because there was a 
decided impairment in hearing on the left side. 

He did not agree with Dr. Casamajor as to 
the tumor being in the pons region because 
he did not think there could be a lesion any- 
where in the pons without bilateral symptoms.* 
Besides a lesion in the pons is almost sure to 
give pyramidal symptoms and later some sen- 
sory symptoms. He thought that the evidence 
was rather against an acusticus ttmior, but not 
against a cerebello-pontine tumor. The absence 
of choked disc was not necessarily against the 
theory of a cerebello-pontine tumor. 

Dr" Tilney said that we should seriously 
consider what is the best course to follow in 
all such cases where diagnosis of brain tumor 
is somewhat conjectural. Recently he saw 
what seemed to be a tumor with cerebellar 
symptoms predominating. Dr. Elsberg exam- 
ined the patient and admitted that there were 
signs of intracranial pressure. He also found 
the abdominal reflexes diminished and came 
to the conclusion that the case was one of 
multiple sclerosis, and did not advise operation 
on that ground. Later the patient went to Dr. 
Gushing who maintained that there was a cere- 
bellar tumor and that the man should be oper- 
ated at once. An operation was performed and 
all that was found was a thickening in the 
arachnoid. 

Dr. Tilney felt that neurologists should be a 
little more courageous than they have been in 
advising operations. Surgeons were making 
many cranial exploratory operations without 
harm to the patients. If there is a tumor, of 
course the time to get it out is before it has 
produced too much damage. He considered 
that an exploratory operation is indicated when 
the symptoms are as pronounced as they are 
in the case under discussion. An abdominal 
surgeon in dealing with a case having symp- 
toms of anything like such severity, would 
operate at once. The brain surgeon should be 
entitled to similar advantages of early inter- 
ference since delay almost invariably led to 
permanent destructive changes in the brain. 
He advised in this case an immediate subten- 
torial exploration in the expectation of dis- 
covering a cerebello-pontine lesion. 
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Dr. Casamajor agreed with Dr. Tilney on 
the point of early operation and said that if 
we are going to wait until we get a choked disc, 
it is usually too late to operate. If we continue 
to wait before operation as long as we do now, 
he feared that neurological surgery was going 
to be as hopeless as it has been in the past. Of 
course one does not like to recommend cra- 
niotomy in a young individual, on accotmt of 
the high mortality; but he wondered whether 
this high mortality was not due to the fact 
that the operations are usually done too late. 
Personally, he would rather see an exploratory 
done early in a case of this kind. Usually cere- 
bello-pontine tumors do not occur as early as 
this, and it was just by a fortunate circum- 
stance that this patient came to the clinic. Dr. 
Casamajor thought that as many opinions as 
possible should be obtained, not only neuro- 
logical, but also surgical. He recommended that 
the patient should go to the hospital for sev- 
eral weeks for observation. 

Later Comment: The subsequent operation 
apparently showed that the objections to a 
cerebello-pontine angle localization, such as 
the lack of espe^cially severe involvement of 
the acoustic and absence of marked tinnitus, 
together with the pronounced cerebellar symp- 
toms, did not take sufficient account of the 
possibility of a cerebello-pontine angle growth 



of such a yielding character as not to give 
excessive blocking and irritation of the acous- 
tic nerve. 

REPORT OF OPERATION BY DR. ELSBERG 

March 5th, 1921: 

Suboccipital craniotomy for lesion (cyst?) 
in left cerebello-pontine angle — ^by Dr. Els- 
berg. 

Ether anesthesia. Typical suboccipital 
craniotomy through cross-bow incision. 
Hemorrhage moderate. Incision of dura; 
only moderate increase of intracranial pres- 
sure. Cistema magna of moderate size and 
moderately distended. Aspiration left cere- 
bellar lobe negative. Deep in the left cere- 
bello-pontine angle covering the nerves in 
the angle was a cystic mass, its surface 
partly roughened, cloudy and partly trans- 
lucent. The mass did not feel solid, and dur- 
ing manipulations it ruptured, allowing some 
clear fluid to escape. There was no evidence 
of a tumor underneath. Nothing further 
done. Closure of woimd in the usual man- 
ner. Convalescence from operation uncomp- 
licated. Sutures removed on seventh day; 
primary union. No increase of cerebellar 
symptoms due to operative manipulations. 
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One of the most interesting of the extra- 
pyramidal motor disturbances is the syn- 
drome which has been variously named dys- 
tonia musculorum deformans, tonic torsion 
neurosis, progressive torsion spasm and 
tortipelzHs. This condition has been so well 
described by Oppenheim, Hunt, Ziehen, 
Bernstein and others, that a full description 
of the subject would be superfluous. Suffice 
it to say that it is a motor disturbance which 
is characterized by alterations in tone of the 
musculature of the extremities and trunk, 
from extreme flaccidity to marked hyper- 
tonicity plus more or less systematized tor- 
sion — ^twisting movements of the parts in- 
volved. Its onset is during adolescence, and 
usually at first it is limited to one of the 
lower extremities, gradually progressing un- 
til the trunk and all extremities are equally 
involved. As a result of these spasms there 
are deformities of the skeleton, as curvature 
of the spine, with tilting of the pelvis and 
distortion of the chest, deformities of the 
feet and occasionally fixation of a joint 
through muscular contractures. The location 
of the lesion is probably in the corpus 
striatum, but this is at present largely specu- 
lative, as few cases have come to autopsy. 
Thomalla found degenerative changes in the 
globus pallidus in one of his cases. 

HISTORY 

Patient: Miss E. S., fourteen years of age. 

Chief Complaint, — Progressive twitchings 
and involuntary movements with weakness; 
duration five and a half years. 

Family History, — There is no history of 
syphilis or other chronic disease. The mother 
had tuberculosis of the ankle with subsequent 
amputation below the knee, followed by a 
tuberculous cervical gland which was also 
removed ^en the patient was eleven months 
of age. She has been entirely well since and 



never at any time has she had trouble with 
her lungs. The father is living and well. One 
sister is rather delicate, but well and of aver- 
age mentality. The father is Scotch; the 
mother is Austrian and of the Jewish faith. 

Previous History, — Birth was normal. 
She was always a bright and healthy child. 
When at school for the two years pricfr to 
the onset of the present illness, she pro- 
gressed well and skipped one class. She had a 
mild attack of whooping cough at five years; 
measles without complications at six ; scarlet 
fever at eight. Shortly before the attack of 
scarlet fever she had pains in her legs which 
lasted a few days but did not confine her to 
bed. The condition was diagnosed by her 
physician as "growing pains." 

Ears, eyes, nose, throat, cardiac, respira- 
tory and gastro-intestinal history negative. 
She has never menstruated. The neuromus- 
cular history was negative prior to the onset 
of the present illness. 

Present Illness. — One morning, without 
any premonitory symptoms, having passed a 
quiet night, it was noted by her mother that 
she shrugged her shoulders spasmodically. 
This was five months after the attack of 
scarlet fever and she was at that time eight 
years of age. Her physician considered the 
condition to be chorea and kept her in bed in 
a dark room for a week. This treatment 
afforded no relief, and she was allowed to re- 
turn to school for two months. At this time 
her work was so excellent that she was al- 
lowed to skip a class. A little later her left 
foot started to turn in with stiffening of the 
muscles of the toes and foot. The muscles of 
the back became weak so that the trunk was 
bent slightly forward. She was taken out of 
school and sent to the Neurological Institute, 
New York City, where she stayed one month. 
They removed five of her first set of teeth, 
tonsils and adenoids, without any relief of 
the symptoms, and no diagnosis was made. 



253 



254 



Dystonia Musculorum Deformans 



Gradually she stopped shrugging her 
shoulders and it was noted that her foot had 
short periods of being relaxed. At that time 
her eyes started "rolling around" and she 
commenced to lose control of her legs and to 
have difficulty in walking. This was nine 
months after the onset. She then went to the 



FlOURE I. 

Red Cross Hospital for eleven weeks, where 
blood and spinal fluid examinations and 
jr-ray pictures of the spine were made, all of 
which were said to be negative, and no diag- 
nosis was offered. At about this time her 
voice began to quaver and in six months the 
change was so marked that strangers could 
not understand her. This condition persisted 
until one year ago, when her voice became 



clearer again and has remained so. After this 
the legs grew weak and uncontrollable, dw 
also lost control of the right arm, which took 
on choreic movements. Later her nedt and 
left arm became involved and her back mus- 
cles showed unbalance resulting in curvature 
of the spine. For aboutayear (threeanda 
half years ago) she had no control of her 
arms at all. For the last two and a half 
years, however, she has had better omtrcJ 
of her arms and head. Her mind has appar- 
ently not been noticeably affected. Her 
memory for the past and present is good 
and she seems bright and intelligent. She 
has never had incontinence, but has been 
obliged to use laxatives for the last three 
and a half years, during which time she has 
been confined to bed. She has had no con- 
vulsions, no vomiting, no fever and no pain. 

PHYSICAL EXAMINATION 

General Appearance. — The patient is lying 
grotesquely in bed, with her head and ex- 
tremities in constant motion. The head is 
flexed backward with marked hypertrofiiy of 
the neck muscles, and every few secwids 
there is either a rotary, forward or backward 
jerk. The body is quite deformed and mis- 
^apen. There is a marked right thoracic 
scoliosis and some kyphosis, as if the verte- 
brae were also rotated to the rij^t. The chest 
is badly deformed, being flat on the left side 
and having a sharp edge in the left axillary 
line. 

Head. — The head, well formed, is quite 
retracted. While she is awake it is in constant 
motion. 

The pupils are equal and normal. The con- 
junctivae are slightly pale, smooth and not 
injected. There is no nystagmus. The ocular 
movements are under perfect control of tiie 
will and the eyes are kept quite steady. 
Vision is normal. 

The ear drums are negative. The nose is 
normal and there is no discharge. The mOuth 
is quite clean, teeth in fair conditioa The 
tonsils are absent except for several small 
tags of tissue in the left fossa. 

Speech is jerky and articulation is labored 
and at times indistinct. The speech distufb- 
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ance seems to be due to the jerking of the 
muscles of the neck. 

The neck is held stiffly backwards and 
there is considerable hypertrophy of the neck 
muscles. The superficial veins of the neck are 

engorged. No glands are made out and the fluid are absent. The liver and 
thyroid is not enlarged. felt. 



visible. The rate is go and perfectly regular. 
There are no murmurs. 

The abdomen is soft, retracted and thin- 
walled. Nothing remarkable is found on pal- 
pation. Tenderness, masses and signs of 
leen are not 



Figure 2. 

The thorax is exceedingly misshapen. Genitalia are normal to external exam- 
The left thoracic wall is retracted at a sharp ination. 
axillary angle of the ribs, while there is bulg- 
ing of the chest to the right, as would be ex- 
pected with such a marked degree of 
scoliosis. Expansion: There is a fair ampli- Abnormal Attitudes and Deformities. — 
tude but it is also more marked on the right The patient lies on the bed in the most 



NEUROLOGICAL EXAMINATION 

Novemtjer 9, 1921 



Figure 3. 

side. Percussion note is resonant throughout, bizarre and contorted positions. There is con- 
but the angulations of the chest make the stant movement of the muscles of the ex- 
changes in pitch unreliable. The breath tremities and trunk so that no position is 
sounds are vesicular. There are no rales, maintained for more than a few minutes. 
Heart. — It is impossible to localize the The legs are frequently flexed on the thighs 
border by percussion, but there is no evidence so that the heels are in apposition with the 
of cardiac hypertrophy. The apex beat is not buttock while the thighs are extended. The 
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pelvis is tilted to the left and the spine 
rotated so that the ilium is nearly in the 
axilla. The spine is markedly scohotic and 
frequently arched backward with the head 
and neck bent to produce extreme opisthoto- 
nos. Though the movement is continuous and 
the long axis of the body is as frequently in 
the transverse position on the bed as it is in 
the longitudinal, she never falls off the bed. 
The deformities present are an inversion of 
the left foot (but without tendency to varus 
or valgus), marked spinal scoliosis, fixation 
of the left hip, and the inability to extend 



Abnormal Involuntary Movements are not 
convulsive, tremorous or choreiform, but 
are tonic, twisting, torsion movements of 
large muscle groups involving mainly the 
trunk and proximal portions of the extremi- 
ties. They are, however, present in the haiids 
and feet but not in the muscles of the face or 
eyes. The movements are somewhat similar 
to grand athetoses though no definite form- 
ulae are constantly followed. 

Miiscle Strength. — The muscle strength 
is good, the muscular power being under the 
control of the will. 



fully either leg at the knee. She is unable to 
stand or to maintain the sitting posture. 

Gait cannot be tested on account of the in- 
ability to stand even if supported. 

Coordination. — On account of the con- 
stant movements it is impossible to determine 
the condition of coordination, dysmetria or 
adiadochokinesis. 

Skilled Acts. — There is no dyspraxia. Dys- 
arthria is marked; at times it is extremely 
difficult to understand what she is trying to 
say. This seems to be a dystonic phenomenon 
due to the abnormal conditions in the mus- 
cles of the larynx, palate and lips. Hand- 
writing; It is impossible for her to write. 

Reflexes, Deep. — The deep reflexes seem 
to be present but are extremely difficult to 
elicit because of the constant muscle tension. 
There is no difference in reaction between 
the two sides. 

Reflexes, Superficial. — The abdominal re- 
flexes are present and the plantar reflex is of 
the normal flexor type. 



Muscle Staltis. — The muscles of the ex- 
tremities are all small, firm, and for the most 
part rigid, due to the tonic contractions. The 
muscle tone varies markedly, however, from 
an extreme tension to complete flaccid relax- 
ation. Irritability is normal. Myoidema is 
absent. The paradoxical phenomenon of 
dystonia (Hunt) is present in both wrists 
and ankles. To elicit this sign the extremity 
is flexed and the patient directed to extend 
it. On attempting to do so further flexion is 
produced first, and it is only after a percepti- 
ble interval of time that extension occurs. 

Nerve Status. — Normal. 

General Sotsory. — It is astonishing that 
there is no subjective pain, considering the 
extreme deforming positions so constantly 
assumed. Pain is present, however, if the 
movements are passively restricted. Touch, 
including localization and discrimination, is 
normal. Pain, temperature, vibratory, pres- 
sure, muscle tendon sense and stereognostic 
perception are intact. 
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Cranial Nerves and Head. Olfactory 
Nerve and Nose. — Smell is normal in each 
nostril. 

Optic and Oculomotor Apparatus. — Visual 
acuity is good. The pupils are markedly 
dilated ; they react actively to light and on 
accommodation. There is no exophthalmos, 
enophthalmos or ptosis. Strabismus and ny- 



are present. Swallowing at times is said to 
be difficuh but this is believed to be due to 
the sharp retraction of the neck and move- 
ments of the head. 

Spinal Accessory Nerve. — Normal. 

Hypoglossns Nerve and Tongue. — There 
is no evidence of paralysis. 



Figures 5 and 6. 



stagmus are absent. The conjugated eye 
movements are normal. 

Acoustic Nerve and Ear. — A watch is 
heard three feet from either ear. Air con- 
duction is greater than bone on each side. 

Trigeminus Nerve and Mouth. — The 
movements of the jaw in all directions are 
equal. The corneal reflexes are present. 

Facial Nerve and Face. — Taste was not 
tested. There is no paralysis of either the 
upper or lower facial muscle groups. 

Glossopharyngeus and Vagus Nerves, 
Pharynx and Larynx. — The uvula is in the 
midline. The palatal and pharyngeal reflexes 



Summary of Neurological Examination, 
— The neurological examination is negative 
except for the tonic torsion movements and 
alternating hyper- and hypotonic muscular 
disturbance. 

LABORATORY EXAMINATIONS 

Urine examiruition : November 7, igai. 
Color Amber 

Specific Gravity I035 

Reaction Acid 

Precipitate Slight flocculent 

Albumin none 

Glucose none 

Microscopical examination negative 
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Blood Examination: November lo, 1921. 
Hemoglobin 75% 

White blood cells 9,400 

Polymorphonuclear leucocytes 41% 
Small lymphocytes 55% 

Transitionals 2% 

Eosinophiles i % 

Basophiles i % 

A smear shows the platelets tremendously 
increased. 

The red cells are of normal morphology. 

CONCLUSION 

This case is of interest for several rea- 
sons: Nearly all of the recorded patients 
have been Jews; this patient's mother only 
was of Jewish blood. In most instances the 
first disturbance has been noted in one of 
the lower extremities, while this patient's 
symptoms commenced in the trunk with a 
shrugging of the shoulders. In but few of 
the reported cases has there been noted dis- 
turbance in the musculature innervated by 
the cranial nerves. In those of Bernstein and 
Keschner there were disturbances of speech 
which were supposed to be due to a dystonic 
condition of the muscles concerned in articu- 
lation. In Hunt's discussion of Bernstein's 
case he believes that the dysarthria was sec- 
ondary to involvement of the neck muscles. 
In Keschner's case there were involuntary 
rolling movements of the tongue which be- 
came more marked on attempts to speak. 
In the patient whose history is here recorded, 
nine months after the onset the voice began 
to quaver, and six months later the disturb- 
ance was so marked that her speech was 
almost unintelligible. This condition per- 
sisted for over three years and then im- 
proved. Nine months after the onset there 
were said to have been involuntary ocular 
movements. These, however, persisted only 
a short time and were not present while the 
patient was under my observation. 
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The recent epidemic of encephalitis has 
given neurologists an unparallelled oppor- 
tunity to study the various morbid phe- 
nomena resulting from the effects of the 
disease. Every type of neurologic abnormal- 
ity has been encountered — syndromes of 
well-known orthodox types of nervous dis- 
orders and innumerable sub-types difficult of 
exact classification. As a result of the en- 
cephalitic disease — ^both in the manifesta- 
tions of the acute phase and its sequelae — a 
revision of our conception of the causes of 
many neurologic disorders will have to be 
made. This has been pointed out by numer- 
ous authors who have studied the affection 
in all its phases. Many hitherto curious and 
obscure nervous affections can thus readily 
lend themselves to interpretation in the light 
of the present epidemic. There is no doubt 
that the disease has always existed in spor- 
*Ldic and endemic forms but has escaped rec- 
ognition. The past epidemic with its bizarre 
and varied symptomatology has indeed left 
a rich heritage to future neurologic thought. 
The knowledge thus gained will enrich or- 
ganic neurology and profoundly influence 
current notions and conceptions of the 
causes and mechanism of abnormal neuro- 
logic behavior. 

While the major types of a disease process 
are easy of recognition during an epidemic, 
atypical or abortive forms quite often escape 
recognition, unless special study is made of 
them and all diagnostic aids used in an en- 
deavor to give these cases a proper classifica- 
tion. This is particularly true of epidemic en- 
cephalitis. The gross clinical syndromes in- 
dicative of the affection needed little diag- 
nostic acumen for their recognition, while 
the atypical forms, such as will be enumer- 



ated in the body of this paper, required con- 
siderable clinical and laboratory study for a 
proper interpretation. In retrospect, we are 
frank to confess (as indeed most neurolo- 
gists are) that a not inconsiderable number 
of these atypical cases came under observa- 
tion and were not recognized as variants of 
epidemic encephalitis. The paucity of symp- 
toms, the evident insignificance of the com- 
plaints on the part of the patients, and the 
failure on the part of the observer to evalu- 
ate properly these minor manifestations, 
were all factors in permitting the diagnosis 
to slip through one's fingers, so to speak. 

In a search of the literature (which has 
certainly done full justice to the epidemic in 
describing every possible neurologic and 
psychiatric syndrome) very little effort has 
evidently been made to describe atypical 
forms of the affection. All writers have 
given us excellent descriptions of the gross 
manifestations — ^the lethargy, fever, cranial 
nerve palsies, syndromes of basal ganglia in- 
volvement, etc., without further attention to 
abortive or atypical forms. The French, 
however, are a notable exception. With their 
marked clinical acumen they have described 
numerous variants of the affection in which 
all the phenomena that we are wont to as- 
sociate with the disease were absent. These 
cases, they argued, could not be based on the 
assumption of a previous luetic infection, al- 
though the symptomatology very often 
pointed in that direction. Study of the spinal 
fluid enabled them to differentiate these cases 
and definitely to establish their identity in re- 
lation to epidemic encephalitis. We have been 
able through a study of six cases coming 
under observation to corroborate these find- 
ings. The number, while admittedly small, 



259 



26o 



Atypical Forms of Epidemic Encephalitis 



shows a varied symptomatology in which the 
diagnosis was made possible only by a study 
of the spinal fluids. 

Because of our desire to call particular at- 
tention to the atypical symptoms which pre- 
sented themselves in our cases, we have in- 
tentionally omitted unimportant details and 
have laid stress on positive findings only. 

Case I. G. R., age fifty-eight, male, no oc- 
cupation (from the service of Dr. H. W. 
Frauenthal at the Hospital for Joint Dis- 
eases), whose previous history was unim- 
portant, was stricken rather suddenly while 
attempting to mount a flight of steps. His 
legs suddenly gave way and he was precipi- 
tated to the ground, bruising his elbow con- 
siderably. He attempted to get up and appar- 
ently was momentarily successful, only to 
fall again. He was brought home and thence 
to the hospital, where the examination re- 
vealed an incomplete paraplegia. There was 
also urinary retention, and catheterization 
had to be resorted to at intervals to empty 
his bladder. He as able to stand up for a 
minute or so but was unable to walk any dis- 
tance. The examination revealed a partial 
monoplegia of the right leg with a sustained 
ankle clonus and Babinski phenomenon. The 
deep reflexes of the lower extremities w^ere 
equal and hyperactive. There was marked 
muscle vSensitiveness in the affected extrem- 
ity without demonstrable objective sensor}' 
changes. A transitory clonus was present in 
the other extremity. The patient appeared 
otherwise in good health and showed no dis- 
turbances in pulse or temeprature. Lumbar 
puncture revealed a fluid as follows: 



Pressure 

Cells 

Globulin 

Sugar 

Wassermann 

Colloidal gold 



moderately increased 

1 8 per cm. 

two plus 

reduction increased 

negative in 2.0 c.c. 

01 I I 200000. 



There has been no improvement in his 
condition to date. 

Case H. N. S., an attorney, forty years of 
age, whose previous history was absolutely 



negative, as the result of a severe financial 
reverse suffered a marked psychic episode 
and was unable to adjust himself to this un- 
fortunate turn in his otherwise tranquil af- 
fairs. He slept poorly, became depressed and 
lost his appetite. This continued for three 
weeks, when he was awakened one night 
with a rather annoying pain in his left shoul- 
der and chest. It was of the gnawing, neural- 
gic type with nightly exacerbations. At the 
end of a week, the pain involved the whole 
arm and the left sciatic distribution. There 
was no temperature at any time nor did the 
indisposition force the patient to take to his 
bed. A neurologist who was consulted found 
pupillary anomalies which he considered 
luetic, and he advised a series of salvarsan 
injections although the blood Wassermann 
w^as negative. These promptly increased the 
pains and initiated the development of a 
luetic complex of marked severity. This 
state of affairs continued for four months 
with additional symptoms of persistent in- 
somnia and rapid loss of weight (thirty 
pounds) with profound depression. He con- 
tinued at his work, however, and was only 
forced to give up from sheer exhaustion in- 
cidental to the pains, insomnia and se\'ere 
nutritional disturbance. Another s\Tnptoni 
which annoyed the patient considerably was 
a frequent and urgent desire to empty his 
bladder. This continued practically tiirough 
a period of four months and was most dis- 
tressing during the night. 

Examination. — The neurological examin- 
ation revealed as the only positive findings 
a marked deep hyper-reflexia, zones of 
hyperesthesia, diffuse muscular tenderness 
and pupils which showed slight inequalit)'. 
irregularity in one pupil with slowed light 
and consensual reaction. Lumbar puncture 
revealed the fluid as follow^s: 

Pressure normal 

Cells 25 per cm. 

Globulin faintest possible trace 

Albumin two plus 

Sugar reduction increased 

Wassermann negative in 2.0 c.c. 

Vernes reaction negative, tint 8 

Colloidal Gold on 221 0000 
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Under complete rest, forced feeding and 
tonic treatment rapid recovery ensued. The 
neuralgic phenomena while still present are 
very mild in character and in no way inter- 
fere with the patient's activities. The luetic 
complex promptly disappeared when the 
nature of the illness was explained to the pa- 
tient. 

Cask III. L.S., a married woman thirty 
years of age, whose previous history was 
neg'ative, suddenly developed a severe burn- 
ing" sensation across the lumbar area which 
radiated down the posterior aspect of both 
thighs. This was accompanied by severe bor- 
ing and darting pains in the distribution of 
both sciatic nerves. A sense of apprehension, 
irritability, insomnia, scalp pains and 
marked fatigue completed the clinical pict- 
ure. A slight rise of temperature was present 
for two days thereafter the temperature con- 
tinued normal for a period of three months 
during which time the patient was under 
continuous observation. 

Examination. — The neurological exam- 
ination revealed as the only positive findings, 
marked muscular sensitiveness, areas of 
hyperesthesia limited to the lumbosacral 
distribution and hyper-active deep reflexes. 
Lumbar puncture revealed the fluid as fol- 
lows: 

Pressure considerably increased 

Cells 12 per cu. mm. 

Globulin absent 

Sugar reduction increased 

Wassermann negative in 2.0 c.c. 

Colloidal Gold ooiiiioooo 

Under hydrotherapy, tonics and a trip to 
the country there was considerable improve- 
ment in the symptoms, although the patient 
complains bitterly of persistent muscular 
soreness and diffuse neuralgic pains. 

Case IV. F.L., male, age fifty- four, sales- 
man from the service of Dr. Henry W. 
Frauenthal at the Hospital for Joint Dis- 
eases, whose previous history apparently had 
no bearing on his present complaint, devel- 
oped rather suddenly over the sacro-iliac 
joint a severe pain which radiated down the 



outer aspect of his left thigh and leg. This 
persisted for several days and finally disap- 
peared, to be replaced by a dull ache over an 
area sharply limited to the upper third of the 
outer aspect of the leg. There were no pares- 
thesias or other abnormal sensations. The 
patient did not appear ill nor were there dis- 
turbances in the pulse or temperature. The 
neurological examination revealed as the 
only abnormalities an absent left supra-pa- 
tellar and patellar knee-jerk, and weak ab- 
dominal reflexes. There were no pupillary 
anomalies. A careful sensory examination 
revealed no obvious changes. Lumbar punc- 
ture showed the fluid as follows : 

Pressure under moderate tension 
Cells 15 per cu. mm. 

Globulin absent 

Wassermann negative in 2.0 c.c. 

Colloidal Gold reaction not done 
His condition remained unchanged dur- 
ing the period of observation. 

Case V. — This patient was a married 
woman thirty years of age. Her previous 
medical history aside from the usual disturb- 
ances incidental to motherhood presented no 
abnormal features. About a year previous 
her husband had deserted her, leaving her 
and a child practically destitute. As a result 
of this unexpected and unfortunate turn in 
her marital relation she became markedly 
nervous and apprehensive, was greatly de- 
pressed and with great difficulty tried to ad- 
just herself to her misfortune. She slept 
poorly, worried a great deal and had peri- 
ods of marked emotional disturbances. This 
state of affairs continued with varying de- 
grees of severity for a period of six or seven 
months. At the end of this time she devel- 
oped rather suddenly lancinating, gnawing 
pains in both upper and lower extremities, 
in the chest and lower spine. This condition 
had persisted three months with slight re- 
missions when she appeared in the Clinic of 
the Hospital for Joint Diseases asking for 
relief. In addition to the above complaints 
there were marked emotional instability and 
an overpowering sense of fatigue. The ex- 
amination revealed no disturbance in pulse 
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or temperature. The entire bodily muscula- 
ture was markedly sensitive to pressure with 
areas of hyperesthesia that were distinctly 
segmental in distribution. The pupils were 
unequal, there was definite irregularity in 
their contour and one showed a sluggish 
light reaction. The deep and superficial re- 
flexes showed no variation from the normal. 
The lumbar puncture showed the fluid as fol- 
lows: 

Pressure considerably increased 

Cells 22 per cu. mm. 

Globulin faint trace 

Sugar reduction increased 

Wassermann negative in 2.0 c.c. 

Colloidal Gold 0121110000 

The lumbar puncture was followed by a 

marked increase in the pains, vertigo and 

severe bitemporal headache. 

Case VI. N. L., a business man thirty- 
eight years of age. The antecedent history 
in brief is as follows: 

July, 1 91 9, a non-confining illness char- 
acterized by lassitude, irritability, loss of 
weight and apathy. Apparent recovery after 
three months' rest at a northern summer re- 
sort. Upon the resumption of business the 
lassitude and irritability returned. 

April, 1920, a recurrence of the symp- 
toms enumerated above with the addition of 
marked anxiety. Physical examination at 
this time revealed tachycardia, exophthal- 
mos, tremor of the fingers, dermographia 
and severe peridental infection with many 
root abscesses. The diagnosis of psychoneur- 
osis (anxiety type) and hyperthyroidism 
predicated upon focal infection of the teeth 
was made. Radical dental surgery, which ne- 
cessitated hospital confinement, was fol- 
lowed by marked subjective and objective 
improvement that continued for two months. 

August, 1920, a sudden onset of headache, 
sense of fullness in the stomach after meals 
with gaseous eructations, intestinal disten- 
tion, and pain in the scalp. There was a feb- 
rile period of twelve days during which the 
temperature averaged 100° F. The lungs 
were negative to physical, fluoroscopic and 
roentgenologic examinations. Apparent re- 



covery was followed by persistence of the ir- 
ritability and marked diminution of phva* 
cal vigor. 

January 24, 1921, while en route to a 
southern winter resort there was a sudden 
onset of abdominal discomfort with eructa- 
tion of g^ after meals, intestinal distentioa 
obstinate constipation, soreness and deep- 
seated dull pain in the lumbar and abdominal 
muscles, frequent micturition and pain in the 
scalp. The temperature averaged from 99" 
to 100.3° F. with a few remissions for one 
month and anorexia became extreme. 

February 23, 1921, the patient was seen in 
consultation by Drs. M. W. Marr, F. E 
Jones, Harlow Brooks and L. H. Cornwall 
at Pinehurst, N.C. Examination revealed the 
following positive neurologic findings: hyp- 
eractive deep reflexes, diminished upper left 
lateral abdominal, bilateral Babinski, Chad- 
dock, Oppenheim and Schafer, left transient 
ankle clonus, left homonymous pallor of the 
optic discs with some thickening of the ret- 
inal vessels, dermographia, Sargent's line. 
The lumbar puncture showed the fluid as fol- 
lows: 

Pressure moderately increased 

Cells 185 per cu. mm., polymorpho- 
nuclears, 34%, lymphocytes 66% 
Globulin two plus 

Sugar reduction increased 

Albumin increased 

Wassermann negative in 2.0 c.c. 

Vemes reaction negative in i .6 c.c 
Colloidal gold 2222345321 

With rest, nourishing food and sympto- 
matic medication the symptoms gradually 
subsided. The last to disappear was the dull 
intermittent pain in the lumbar region whidi 
was referred around the body like a girdle. 
By the end of March all of the symptoms 
had disappeared except the pain, which was 
less constant and of diminished intensity, 
and the left Babinski. At this time there was 
also noted a narrow girdle of hj'peres- 
thesia to cotton wool and hyperalgesia to 
pin-prick encircling the body just below to 
costal margin. 

Lues was considered as the etiologic fact- 
or in this case, but the absence of any history 
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of infection or of previous symptoms, the 
negative marital history, the sudden onset 
wth gastro-intestinal symptoms and hyper- 
thermia, the spinal symptoms, the absence of 
pupillary disorders, the negative blood and 
spinal fluid serology with the other positive 
spinal fluid findings, were considered suffi- 
cient to exclude this, and the diagnosis of en- 
cephalitis or encephalo-myelitis was made. 

COMMENT ON THE CLINICAL ASPECTS 

In presenting the histories and the clinical 
and laboratory findings of the six cases em- 
embodied in this paper, we feel warranted 
in considering them as atypical forms of epi- 
demic encephalitis. While not unmindful of 
the fact that a plethora of types has been 
described in this affection, the peculiarity 
and incompleteness of the clinical picture 
justifies our contention in giving these cases 
special recognition. It is quite obvious that 
the major symptoms that we are wont to as- 
sociate with epidemic encephalitis are en- 
tirely lacking in the cases herein described, 
the diagnosis being, made possible only by 
careful correlation of the clinical and labor- 
atory data. A striking feature of these pa- 
tients was the fact that with the exception of 
Case I, they were all ambulant and were with 
difficulty persuaded to go to bed. This is 
surely atypical when we consider that the 
average patient with encephalitis is forced to 
bed quite early in the disease and stays there 
for weeks or months. Cases II and V, in 
view of the abnormal pupillary phenomena, 
were certainly suggestive in a clinical sense 
of neuro-lues, and one of these, Case II, 
was subjected to an intensive course of sal- 
varsan therapy. The negative Wassermann 
in the blood and spinal fluid in all of the 
cases obviously excluded luetic infection. 

Case VI was a striking clinical demonstra- 
tion of the long gaps that occur between the 
development of new symptoms. This we may 
assume to be more than a mere recrudes- 
cence, as an entirely new clinical picture pre- 
sented itself each time. This peculiarity in 
the behavior of epidemic encephalitis has 
been emphasized by Tilney and others. 



Insomnia, emotional instability, absent or 
very slight rise in temperature, the predomi- 
nance of purely spinal phenomena such as in- 
termittent dull boring pain of a vague shift- 
ing character, muscular sensitiveness, scalp 
pain, bladder disturbances, plegias, altera- 
tions in reflex behavior, were other marked 
atypical features distinguishing these cases 
from the classic lethargic type of epidemic 
encephalitis. 

In the light of our experience, one may 
safely predicate the existence of many irreg- 
ular or atypical forms of the affection. These 
may be purely ambulant in type. The diag- 
nosis can be made with a fair degree of prob- 
ability from the clinical facts. A study of the 
spinal fluid is essential, however, for a 
proper identification of these t)T)es. 

COMMENT ON THE SEROLOGICAL ASPECT 

An increase in the pressure was a con- 
stant finding, which we take to be only an in- 
dication of some form of irritation. 

The cell counts were all pathological. This 
cannot be said to be a constant finding in en- 
cephalitis, however, as in typical cases of the 
lethargic t)rpe we have encountered normal 
(1-5) and borderline (6-9) counts. In Case 
VI there was an unusually high percentage 
of polymorphonuclears. The 34 per cent 
noted in this case was higher than any re- 
ported in the series of fifty cases of anterior 
poliomyelitis cited by Larkin and Cornwall 
in 1918. In our opinion a comparative study 
of the differential cell counts in a large series 
of these two diseases would be an import- 
ant contribution to the literature of the sub- 
ject, and might add valuable information for 
differential diagnosis. In the opinion of one 
of us (Cornwall) the polymorphonuclear 
percentage in encephalitis is generally higher 
than in anterior poliomyelitis. 

The globulin content was increased in 
four of the six cases. As a rule, the globulin 
is slightly increased in encephalitis. 

The sugar content, estimated by qualita- 
tive examination, was increased in four cases, 
normal in one, and not recorded in one. We 
regret that routine quantitative estimations 
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were not made, as we consider this of def- 
inite differential value in diagnosis. In Case 
II, the qualitative increase was very striking. 
An increased sugar content in the spinal 
fluid in encephalitis was first noted by Weil 
in 191 8. He called it non-diabetic hypergly- 
corachia and stated that it may be present in 
affections of the peripheral motor or sensor}- 
neurones, concussion, ordinary epilepsy, and 
JackhT^nian epilepsy. He attributes a flight 
increase to the associated congestion, but a 
pronounced increase to irritation of the cent- 
er in the flfX)r of the fourth ventricle. In the 
septic meningitides it is increased early but 
decreased during the florid stage of the bac- 
terial invasion. Recently Foster has reported 
hyperglycorachia in nine of ten cases of en- 
cephalitis (90 per cent) and emphasizes its 
value as a diagnostic aid in the absence of 
pleocytosis, increased protein or abnormal 
colloidal gold reaction. 

The colloidal gold curves in encephalitic 
fluids are usually low, although one of our 
cases gave a result on the borderline between 
Zones II and III resembling the so-called 
"meningitic" curve. It should be emphasized 
that the colloidal gold reaction does not serve 
to diagnose any neurologic disease. Its value 
lies in its correlation with other laboratory 
and clinical findings. Results similar to those 
reported in encephalitis have been reported 
by Larkin and Cornwall in neurosyphilis, an- 
terior poliomyelitis, low-grade meningitis, 
epilepsy, alcoholic neuritis, multiple and lat- 
eral sclerosis, brain tumor, hemiplegia, 
chronic nephritis and eclampsia. 

The Wassermann and Vemes reactions 



arc negative, with the larger amotrnts of 
spinal fluid, unless syphilis be coexistent In 
the latter case differential diagnosis is ren- 
dered very difficult but the quantitative 
sugar content may determine the diagnosis. 

SUMMARY 

The occurrence of the cases described at 
the end of a period during which encephalitis 
was present in epidemic form, suggests that 
the same etiologic factor is concerned, but in 
attenuated form, producing milder symp- 
toms and less typical clinical pictures. In 
a descriptive sense the term encephalitis 
does not seem strictly appropriate, as the 
symptoms point to essential lesioiis in the 
cord rather than the encephalon. Encephalo- 
myelitis or meningo-myelitis are terms better 
adapted to these cases than is encephalitis. 

In every case in this series a lumbar 
ptmcture was necessary for confirmatory 
diagnosis. These ambulatory cases may be 
easily mistaken for neurosyphilis, ganglion- 
itis, neuritis, myositis or psychoneurosis. In 
our opinion they are more frequent than gen- 
erally believed, but are overlooked because 
of the paucity of the symptoms. 
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A CASE OF OPTIC ATROPHY* 

By IRVING J. SANDS, m.d. 

Instructor in Neurology, Columbia University; Assistant Alienist, Bellevue Hospital 

NEW YORK CITY 

This case is presented before the confer- ion in the left eye, but failed to do so in the 

ence because: right eye. He could not sleep. 

1 . It illustrates the necessity of a complete His previous history was uneventful. He 
serological examination in any given neuro- knew nothing of his birth and of his infancy 
logical condition. and childhood. He began to go to school at 

2. It demonstrates one of the various ways eight years, but was always playing truant. 
in which neurosyphilis may manifest itself He had never received any head injuries. He 
clinically. denied gonorrhea and syphilis, both by name 

3. It is hoped that this case will arouse and by S3miptoms. He could not recall any 
discussion on the different etiological possi- former illness. He described his habits as be- 
bilities that might cause such clinical symp- ing temperate. 

toms, and will help to clarify some of the His family history was negative for any 

perplexing factors encountered in such chronic or nervous diseases. 

cases. 

Physical Examination. — ^The patient 

M. H. (31,529) Male. Forty years old. came into the examination room showing 

American. Single. Clerk in hardware evident ptosis of the right eyelid. His gait 

store. Admitted March 17, 1921, with was normal in all phases. His station was 

a letter from the out-patient depart- steady. There was no Romberg. The non- 

ment of the Knapp Memorial Hospital, equilibratory tests were all performed nor- 

stating that the patient was suffering from mally. There was no dysmetria, no dyssyner- 

bilateral optic atrophy, and asking for possi- gia and no adiadochokinesis. Skilled acts 

ble neurological etiological factors respons- were performed normally. Speech did not re- 

ible for the condition. veal any defect and the test phrases were 

History. — Information was given by the spoken very well. There were no abnormal 

patient himself, who appeared to be of a involuntary movements seen, 

free and somewhat indifferent disposition. Reflexes: 

He stated that on February 22, 1921, when left right 

he awoke from his sleep, he saw double. He |f^ y ' ® ^ 

went to work, where he was told by a fel- Biceps ..!!!.!!................. i 3 

low worker that his left eye was "turned Triceps i 3 

out." He finished his day's work, but did g^;^^^ ';;;;;;;;;;.":;::;;;;:;;: I 3 

not return on the following day because of wrist .......................... i 2 

nausea, dizziness and general malaise. He Suprapatellar 3 3 plus 

then noticed that his right eyelid was droop- ^^j^J^ 'Y/ ['/'[[' ['.',['/.[['//, i 2 ^^**' 

ing, and that his vision was becoming poor. Ankle clonus o o 

The diplopia persisted for two weeks, and Abdominal i i 

Jien disappeared. He went to the Knapp gSl'd moifications: ". ! l ". ! o o 

Memorial Hospital Out-patient Depart- 

nient, and received glasses. His vision began Muscle strength was well preserved. 

to fail on March i, 1921, and was worse in Muscle tone was definitely increased in the 

the right eye. The glasses improved the vis- right extremities. 

*P resented before the Conference of the Neurological Staff of Columbia University at the Vanderbilt 

Clinic, on April 4, 1921. 
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There were no abnormal associated move- 
ments. 

The general sensory examination revealed 
a normal response to all stimuli. 

Cranial Nerves showed the following: 

Olfactory nerve and nose showed nothing 
abnormal. 

Visual acuity: Left equals 20/80; right 
equals 20/80. 

Visual fields were concentrically dimin- 
ished. 

The fundi showed bilateral optic atrophy 
more advanced in the left. The pupils were 
equal, somewhat irregular in outline, but 
both reacted well to light and accommo- 
dation. There was ptosis of the right eyelid. 
There was definite nystagmus, on looking to 
the right, greater in the right than in the 
left eye. The left palpebral fissure was wider 
than the right. 

Acoustic nerve and ear were normal. 

Trigeminus nerve and mouth showed 
nothing unusual. All of the other cranial 
nerves were found intact. 

Mental Status. — The mental status of 
the patient was ominous in that the patient 
showed an attitude of levity and silliness 
that suggested strongly an exalted and boast- 
ful condition, frequently encountered in the 
parenchymatous cerebral neurosyphilis cases. 
His intelligence was definitely below par. 
His emotional response was hardly adequate 
and hardly consistent with the stimulus, and 
his mood was quite elevated. His attention 
was difficult to hold. Memory was intact. 

His systemic examination was negative. 
His skin was warm and of a soft consis- 
tency. There was a normal fat distribution. 
There was no dermographia. 

The glandular system was normal. 

His heart was normal in outline, of nor- 
mal force and rhythm, and showed a harsh 
systolic murmur at the apex. Pulse was 84. 
Blood pressure 135/85. 

Lungs were of normal resonance, breath 
and voice sounds. 

Gastro-intestinal tract was negative. 

Genitals were normal. 



Blood Wassermann, March 17, 1921, 4 
plus. 

Spinal fluid showed moderate pressure, 
trace of globulin, 5 cells. Four plus Wasser- 
mann reaction to 2 c.c. of spinal fluid, and 
coUodial gold curve 4442221 1 10. 

Summary. — Male. Aged forty years. 
Single. Qerk in hardw^are store, of negative 
family history, who denied any previous ill- 
ness, who admitted exposure to but denied 
contraction of venereal diseases, and who 
was referred by the physicians of a large eye 
hospital for a neurological examination in an 
effort to account for a bilateral optic atro- 
phy. 

The disease was of three weeks' duration 
and manifested itself by nausea, dizziness, 
malaise, diplopia, external strabismus of the 
left eye, bilateral ptosis and diminishing vis- 
ion. 

On examination the patient presented a 
superficial, boastful and expansive attitude 
and an emotionally indifferent and careless 
mental state, but with a fairly intact memory 
and orientation. Physically he showed ptosis 
of the right eyelid, unequal deep reflexes 
more active on the right side, without any 
pathological reflexes, increased muscle tone 
in the right extremities, bilateral diminution 
of visual acuity, bilateral optic atrophy, 
more advanced in the right eye, irregular 
pupils, ptosis of the right eyelid, 4 plus 
blood Wassermann, 4 plus spinal fluid Was- 
sermann, 5 cells in the spinal fluid and a 
trace of globulin, and a colloidal gold curve 
of 4442221 1 10. 

Comment on Case. — The diagnostic pos- 
sibilities presented in the inverse order of 
probability are: 

1 . Accessory sinus disease. 

2. Epidemic encephalitis. 

3. Neurosyphilis. 

I . That accessory sinus disease plays an 
important role in many cases of impaired 
vision has been forcibly brought to the atten- 
tion of medical men by the work of White 
and other rhinologists, although this casual 
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relationship, especially in its bearing on 
choked disc, has been questioned by Gush- 
ing.* In the case presented, we do not think 
there is any evidence of accessory sinus dis- 
ease. It is mentioned simply to note that this 
possibility was not overlooked. 

2. Epidemic encephalitis must be re- 
garded as a strong possibility, in view of the 
presenting symptoms. The general malaise, 
diplopia, ptosis of one eyelid and nystagmus, 
appearing during an epidemic, must make 
one think of this disease which is so protean 
in its manifestations. 

3. Neurosyphilis is, in our opinion, the 
disease in this case. The strongly posi- 
tive blood Wassermann leads one to be- 
lieve that not alone is the nervous sys- 
tem involved in the pathological process, 
but that the disease is systemic as well. The 
colloidal gold curve would point towards a 
strong parenchymatous involvement. The eu- 
phoria and inadequate emotional reaction 
would point towards a cerebral involve- 
ment. These two facts would make one think 
of the possibility of an impending paretic 
condition, and would make the ultimate out- 
come of the disease rather unfavorable. 

In our opinion, this case should immedi- 
ately be put on intensive intravenous ars- 
phenamin administration combined with in- 
tramuscular mercurial injections. We do not 
think that at present there is any indication 
for intraspinous therapy. The case should be 
carefully followed up and should never be 
allowed to get away from medical care and 
supervision. 
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DISCUSSION 

Dr. Osnato. I would like to have Dr. Corn- 
wall express an opinion concerning the prog- 
nosis following treatment. In those patients 
whom we have in the clinic, I have seen no im- 
provement at all. We have had many early 



cases, and it is possible that the progress in 
these has been stopped. I should like to know 
what Dr. Cornwall would promise a patient 
with this condition concerning his sight. 

Dr. Cornwall. I would not promise him 
anything. I would tell him that his sight might 
improve, but I would not think so myself. 

Dr. Aronson. Dr. Sands has proven that 
the patient has two things: lues and encepha- 
litis. But that the lues is the cause of the optic 
atrophy is not proven. This man might havift 
had lues for some time. The suddenness of 
the atrophy would perhaps suggest its being 
due to the encephalitis rather than to the lues. 
His symptoms may be due to syphilis, but I do 
not think it can be proven that they are n6t 
due to encephalitis. 

Dr. McKendree. I understand that this pa- 
tient was sent here with optic atrophy. I would 
like to ask whether anyone has seen optic 
atrophy with epidemic encephalitis. We have 
all seen cases with papilledema, but has anyone 
seen a real atrophy in epidemic encephalitis? 

Dr. OsNATa May I ask Dr. Cornwall wheth- 
er he would consider the presence of an optic 
atrophy in a luetic patient a contraindication 
to treatment by salvarsan ? 

Dr. Cornwall. No, I would not consider 
salvarsan treatment contraindicated. 

Dr. Aronson. Answering Dr. McKendrec's 
question, I would like to say that I have a 
brain which I will soon be able to present at 
the conference. The patient had encephalitis, 
his first symptom being a tic involving the sth 
nerve. On the first morning there was a ptosis 
and the patient was blind in one eye. He be- 
came tmconscious and it was difficult to make 
an examination, but prior to his becoming tm- 
conscious a choked disc was made out and he 
claimed that he could not see at all. He then 
became tmconscious and died soon afterward. 

Dr. Tilney. I am very much interested in 
the case and have not much to add except that 
from now on, I presume, we are going to be 
in a state of combat as to the simultaneous 
coexistence of syphilis and epidemic encepha- 
litis. I can see no reason why the two might not 
coexist. Yet it does seem to me, from what 
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I have iceo and what I koom of the Uttntagrt, 
that syphilis by itself is capable of prodnc- 
inf all of the symptoms which we have wit- 
nessed in this patient, and that mikss the 
evidence of the coexistence of other disease 
is unusually strong and convincing, we are 
going out of our way to invoke this popular 
subject of encqrfulitis. I believe that as the 
case stands everything about it may be ex- 
plained on the basis of syi^ilis. In the first 
place, the suddenness of the onset does not ex- 
clude syphilis. Syphilis does begin in many 
different manners, develop in many forms, and 
yet preserve its ''unity in variety." Here the 
question of optic atrofrfiy seems to stand in the 
way of believing that it is qpidemic encepha- 
litis. I myself would much prefer to believe 
that the optic atrophy is due to luetic optic 
neuritis. So far as the rest of the midbrain 
symptoms go, an endarteritis or a gummatosis 
would be sufficient to explain the situation. 
Until some very telling points are put forth by 
the proponents of encephalitis, I should con- 
sider the case one of neurosyphilis. 

Dr. Polon. The man has a prominent lower 
jaw and features that have been pointed out as 
indicating a special susceptibility to lues. This 
susceptibility is somewhere related to the per- 
verted function of the pituitary. Oppenheim 
has described a certain type of tabes which 
he called pituitary tabes, in which the basal 
meningitis involved the pituitary. Ordinarily 
this type was described as non-luetic, but now 
no such distinction is made, and the term of 
dyspituitary tabes is used. 

Dr. Wechsler. Oppenheim describes in 
that article two cases diagnosed as paresis and 
two diagnosed as tabes. All came to autopsy 
and none showed any relation to tabes. They 
did show pituitary disturbance. In all these 
cases one could not make a diagnosis other 
than paresis or tabes. 

Dr. Cornwall. Dr. Osnato asked regarding 
improvement, which reminds me of the work 
Dr. Bchrens is doing. He has been following 
these cases for four or five years and has kept 
records of them. In some of the more recent 
ones we have just been using drainage alone, 
and I would like to ask Dr. Tilney if there is 
reason to believe that this treatment would 
cause in^provenient. I have considered atrophy 
to mean a scar due to actual degeneration of 



the fibers. How modi may we expect those 
fibers to rcgcacra te in lues? 

Dk. Tilhey. We must not forget that the 
optic nerve is not a nerve at aU — it is a tract. 
It contains none of the potentiaHties of regcn- 
eratioa and recuperatioo common to peripheral 
nerves. When an atrophy is once estaUished 
it is permanent Those fibers which actually 
become atrophied do not retnm to nonnaL So 
that the possibiUty of producing im p r o v ement 
by any means of treatment — intravenons, intra- 
spinous, intracerebral, or anything else for diat 
matter — is quite out of the question. You may 
arrest further atrophy, but you can never pro- 
duce any improvement in an actually existing 
atnq>hy. 

Dr. Osnato. The article by Oppenheim 
quoted by Dr. Polon and Dr. Wechsler has 
made me feel that it is something that might 
better have never been written. How can tabes 
depend on anything that can happen to the 
pituitary gland ? 

Da. Vermilye. I treated some cases of optic 
atrophy for Dr. Swift, and I remember one 
case that we treated over a course of ten years. 
At first the patient had no vision for anything 
except light Within six months he was able 
to read the headlines in the newspapers. It was 
a patchy sort of atrophy, and as he recovered 
his vision, he saw as though he were looking 
through a sieve. 

Dr. Wechsler. I believe Dr. Tilney may 
recall the case of Mrs. Sinmions. A diag- 
nosis of multiple sclerosis was made at first, 
but after three months it was decided that it 
was not multiple sclerosis at all. This woman 
had a bilateral complete optic atrophy. She 
would lose her vision completely for a couple 
of weeks and then begin to see again. That re- 
peated itself several times, first in one eye, then 
in the other. During her stay in the hospital 
her vision had several times disappeared com- 
pletely and several times returned so that she 
could see her way around the ward. She had 
other symptoms which were puzzling. In the 
periods during which she could see her fields 
were contracted. 

Dr. Casamajor, This discussion shows ex- 
actly the position that optic atrc^hy holds to- 
day, the extreme ideas that all of us have about 
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it based upon an insufficient knowledge of. the 
pathology. For instance, we have been seeing 
some unusual ceases in the past few weeks. 
ScMxie may have been due to wood alcohol 
poisoning, but not all. And they seem to get 
better. They come on rather suddenly and get 
worse for a while, and then for some unknown 
reason improve. They are not luetic and not 
iRTOod alcohol, and I think they may be enceph- 
alitic. Dr. Aronson's point is well taken. Even 
if this patient has syphilis, the optic atrophy 
may be due to encephalitis. The encephalitis 
that we have seen in the past year or two has 
varied considerably, and I am not at all certain 
that these cases may not be encephalitis, es- 
pecially when judged from their course and 
their getting well without treatment. In my 
experience this is a thing which does not hap- 
pen in luetic atrophy. I think we shall have to 
revise our notion of optic atrophy. The optic 
nerve is a tract, as Dr. Tilney says. The cells 
lie out in the periphery. Besides this, the de- 
generations are not descending. Pressure any- 
where along the course of the nerve will cause 
degeneration back to the cell itself. The ascend- 
ing degeneration from a point of injury, up to 
the nerve, is a reaction which is different here 
from other structures of the nervous system. 
Then as to the possibility of recovery there is 
another problem. Obviously there could not 
hSive been an atrophy — ^ real degeneration of 
all the myelin sheaths with the later disappear- 



ance of the axones and the replacement of that 
tissue by neuroglia. There must have been some 
other kind of pathological process. We call it 
atrophy, but I wonder if some other condition 
may not also cause this degeneration. I think 
the pathology of the optic nerve is an almost 
untouched field. We do not know enough 
about the anatomy of the retina. We certainly 
know nothing of the pathology of the gangli- 
onic layer of the retina, and we know even 
less of the pathology of the optic nerve itself. 

Dr. Elsberg. Does not this apparent re- 
covery of vision in optic atrophy mean that 
what is reported as complete optic atrophy by 
the ophthalmologist is not really a complete 
optic atrophy? 

Dr. Sands. I have never seen atrophy in 
epidemic encephalitis, although I have seen 
much choking of the discs. I have seen four 
patients with choking of the disc to 2j4, 3 
and 4 diopters, with hemiplegia on the oppo- 
site side, and conditions so closely resembling 
brain ttmior that the only thing which stood 
in the way of operation in one case was getting 
the consent of the family. Now that patient 
is getting well without operation. I have seen 
one case which recovered from the condition 
and now shows a haziness of the disc but not 
a real atrophy. He had a choking of 4 di- 
opters of the discs. 
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Definitio n. — Meningovascular neuro- 
syphilis is that form of luetic infection 
which expresses itself pathologically as an 
involvement of the meninges and blood-ves^ 
sels of the nervous system. Primarily it pro- 
duces changes in the mesodermal elements 
which participate in the formation of the 
cerebrospinal axis. Secondarily, it may com- 
promise the actual neural constituents, in- 
cluding the nerve cells and nerve fibers. In 
this respect meningovascular neurosjrphilis 
differs from paresis, taboparesis, and tabes 
dorsalis, all of which latter result from the 
direct attack of the infecting organism upon 
the neural components. 

That there is an absolute boundary line 
between these pathological forms of neuro- 
syphilis cannot be conclusively maintained 
at the present time. On the other hand, for 
the purpose of classification and clinical dis- 
tinction, it is convenient to recognize the dif- 
ferences just described. In many cases the 
clinical and laboratory findings will not suf- 
fice to establish the distinction with a clarity 
that might be desired ; and this fact seems to 
justify the statement of Southard that "no 
one can now successfully make a differential 
diagnosis between the paretic and the diffuse 
nonparetic forms of neurosyphilis in many 
phases of either disease, even with all labo- 
ratory refinements." 

HISTORICAL NOTE AND NOMENCLATURE 

Much conflicting evidence exists concern- 



ing the early recognition of syphilis. 
Whether it was a totally new malady which 
swept over Europe in the latter part of the 
fifteenth century, or whether it was an epi- 
demic recrudescence of a disease of much 
greater antiquity, is still a matter of doubt 
and debate. It seems certain, however, that 
this infection made a virulent appearance in 
Europe during the Middle Ages, at a time 
when humanity was plagued by epidemic 
diseases probably a? never before or since. 
The interpretations given these widespread 
pestilences naively laid the responsibility for 
their existence to adverse astral influences, 
to famines and failures of crops, to volcanic 
eruptions, inundations and droughts, to the 
pollution of wells by the Jews, to plagues by 
insects, and to other equally irrelevant 
causes. The actual and cogent factors pre- 
disposing to medieval pestilence were the 
prevailing ignorance of the times, the ne- 
glect of public and private hygiene, the al- 
most total lack of sanitation of the ancient 
walled towns, the misgovemment and un- 
bridled immorality growing out of many 
wars and constant preparation for war, 
which brought into intimate contact all kinds 
and conditions of people belonging to many 
different races. 

During this period at least eight epidemic 
diseases were recognized, namely, the bu- 
honk plague, phthisis, scabes, erysipelas, 
leprosy, anthrax, trachoma and syphilis. Of 
these, the black death and syphilis were by 
far the most malignant. The black death, 

*This paper forms part of the chapter on "Cerebrospinal Syphilis" to appear in Vol. VI of the Nelson 
Loose Leaf Medicine, and is here published with the permission of Thomas Nelson & Sons. 
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after devastating Asia and Africa, appeared 
in Europe about 1350. During its course 
this pestilence destroyed twenty-five million 
Europeans and is credited with the unprece- 
dented mortality of nearly sixty million 
hiunan beings throughout the world. 

Somewhat later in the Middle Ages, while 
the black death was still prevelant but al- 
ready giving evidence of attenuation, syph- 
ilis appeared as the second great scourge in 
epidemic form, following the siege of Na- 
ples in 1495. By some it is thought to have 
been communicated to the French invaders 
by the Spanish, who, it was believed, had be- 
come infected by the sailors of Columbus 
following the discovery of the New World. 

Medieval syphilis was first known as tnal 
franzoso, morbus gallicus and mala napole- 
tana. It was not until 1530, however, that 
the disease acquired its present name at the 
hands of the poet-physician, Girolamo Fra- 
castoro, in consequence of what is perhaps 
the most celebrated of all medical poems, 
"Syphilis sivi Morbus Gallicus" (Venice, 
i53o)> which describes the disease, takes 
cognizance of its venereal origin, and assigns 
to it its present name. 

The relation of sjrphilis to the nervous 
system, and the possibility that it might af- 
fect the central controlling organs of the 
body, was apparently recognized during this 
first great epidemic of the disease in Europe. 
At all events, Leonicino, in 1497, seemed to 
be aware that syphilis might involve the in- 
ternal organs and even produce paralysis. 
Subsequently, Paracelsus and Van Hutten 
observed involvement of the internal organs, 
and Van Hutten maintained that in certain 
instances syphilitic individuals became para- 
lyzed. It is probable that the first actual ref- 
erence to syphilis of the brain was given by 
Morgagni in his statement that gummata do 
not limit themselves exclusively to the peri- 
osteum and bones. The quotation indicating 
this early recognition of cerebral gummata 
is of much historical importance and will be 
found in the original appended in a foot- 
note, together with Morgagni's description 
of aneurysms and diseases of the smaller 
vessels in the brain observed postmortem in 



a syphilitic subject.^ Mention of syphilidc 
disease producing changes in the funcdoos 
of the central nervous system is made in 
1740 by Astruc in his book De Morbis 
Venereis. 

It was unfortunate, perhaps, that the 
slowly advancing recognition of s)rphilitic in- 
volvement of the nervous system met a set- 
back at the hands of so distinguished a 
leader of medicine as John Hunter in about 
1790. His teaching was that syphilis never 
affects the internal organs, so that — ^"It 
would appear that some parts of the body 
are much less susceptible of the lues venerea 
than others ; and npt only so, but many parts 
so far as we know are not susceptible of it 
at all. For we have not yet had every part 
of the body affected ; we have not seen tbe 
brain affected, the heart, stomach, liver, kid- 
neys nor other viscera, although such cases 
are described in authors." 

Early in the eighteenth century the tenn 
"lues venerea" was applied as a synonym of 
S3rphilis. Originally lues was a generic tenn 
of much wider application. Its use evidently 
dates back to Roman times, when it was em- 
ployed to indicate a plague, pestilence or 
contagious disease. It is used by Virgil as 
implying a pest or a reproach for criminals, 
and by Cicero for any widespread or uni- 
versal calamity. In relatively modem times 
only has the term received its present sig- 
nificance in relation to syphilis. 

The influence of Hunter's dictum, which 
apparently retarded the advance of know- 

1 "Qui in Theatre hoc nostro tria gummata Can- 
dida, recluso cranio, ostendi vidit ab Antonio Mofi- 
netto quae inhaerebant Durae membranae, veiiiiB 
etiam ex Guarinonio scribente, se vidisse GiunmaU 
dicta in cerebro concreta. Quam potissimmn sedcm 
memoro, quia haec adscribuntur ad dusdem Obser- 
vationem in qua tria corpuscula tanquam gumsat^ 
virentia in viri cerebro conspecta leguntur, qui ez fw 
de qua loquimur epilepsiae et convulsionibus olh 
noxius, denique gravissimo sopore confectus est 
Morgagni, J. B. "De sedibus et causis morborom V^ 
anatomen indagatis libri quinque." Epistola A»^ 
Med,, Iviii, Art. 9. 1761. 

"Sed in Tenui meninge arteriarum tmnd omntt 
omnesque item earum rami, iique praesertiffl tp* 
plexum Choroidem versus oontendunt, muHo tns^ 
crassiores aequo, et duriores; exsiccatique osseas 
pluribus in lods naturam ostenderunt." Ibid. E^^ 
Anat Med., xxvii, Art A 
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ledge concerning central nervous sjrphilis 
'was in part offset by Lallemand who, in 
1835, demonstrated a collection of syphilitic 
brains. Virchow's writings on the pathology 
of gummatous lesions went far to establish 
a firmer foundation for the actual involve- 
ment of the nervous system by syphilis, and 
his teachings were followed by many pub- 
Kcations on syphilis of the nervous system. 

In 1868 AUbut gave the first description 
of the microscopic appearance of syphilitic 
arteries, and in 1874 there appeared an im- 
portant monograph by Heubner describing 
syphilitic disease of the cerebral arteries. A 
number of investigators since then have 
shown that not only acquired, but — quite as 
much — ^hereditary S3rphilis may affect the 
central nervous organs and produce patho- 
logical changes of the degenerative, arterial 
or gummatous variety. 

In the latter part of the nineteenth century 
a considerable discussion developed concern- 
ing the distinction of the various forms of 
syphilis affecting the nervous system. It is to 
Foumier (1886) that we are indebted for 
the first clear conception that locomotor 
ataxia and probably paresis differ from 
other forms of nervous syphilis in the late 
appearance of the symptoms. For this rea- 
son these diseases were considered post- 
syphilitic. To describe such late conse- 
quences of syphilitic infection, Fournier de- 
vised and employed the term parasyphilis. 
His contention that the tabes dorsalis was a 
postsyphilitic disease received eminent sup- 
port from the extensive clinical investiga- 
tion of Erb, whose statistics of 1,100 cases 
of tabes appeared to justify the recognition 
of the condition called parasyphilis. Krafft- 
Ebing lent the weight of his opinion to the 
conception that paresis was a postsyphilitic 
condition when he stated that "general par- 
alysis is a product of syphilization and civil- 
zation." 

According to Mott, syphilis of the nerv- 
ous system may be divided into two major 
groups, namely: 

I. S)rphilitic diseases resulting in basal 
meningitis, meningitis of the convexity, cer- 
ebrospinal meningitis, arteritis, gummatous 



tumors and syphilitic diseases of the spinal 
cord. 

2. A group comprising parasyphilis, 
which includes tabes dorsalis, tabo-optica 
and dementia paralytica. 

A number of authorities, among them 
Nageotte, Lesser and Herschel, maintain 
that general paresis and tabes are quater- 
nary syphilis. Mobius refers to tabes and 
general paresis as metasyphilis, by this term 
implying that, although lues may be the 
fundamental cause, the disease itself is not 
directly due to the syphilitic virus. 

In 1907 Ravaut and Ponselle, in four 
cases of hereditary and acquired syphilis, 
demonstrated the presence of spirocheta 
pallida in the ependymal cells of the cord 
and the peri-ependymal neuroglial cells. 
Syphilitic ependymitis, according to these in- 
vestigators, seems to be one of the stages in 
the invasion of the nervous system by spiro- 
chetal 

In 191 3, Noguchi and Moore reported the 
results of their examinations for the tre- 
ponema pallidum in paretic brains. One of 
these authors succeeded in finding the or- 
ganism in 12 out of 70 specimens. "The 
cases," Moore says, "in which the pallida 
were found showed the classical physical 
signs. The postmortem findings in the brain 
in every case were definitely those of general 
paralysis. Seven were of the cerebral type, 
five of the tabetic.'* This important observa- 
tion goes far to establish the fact that gen- 
eral paresis in particular, and probably tabes 
also, cannot be regarded as after-effects of 
S3rphilitic infection. The presence of the or- 
ganisms in the brain tissue demonstrates con- 
clusively that these diseases are due to an 
active syphilitic process ; therefore to regard 
paresis as a postsyphilitic disorder places a 
wrong interpretation upon the condition 
which may prejudice our clinical under- 
standing of the disease. 

In 191 7, Southard and Solomon, in an 
important contribution to the subject of 
sjrphilis of the nervous system, clearly dem- 
onstrated the existence of a great number of 
clinical varieties, all of which they grouped 
under the general term Neurosyphilis. They 
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especially pointed to what they regarded as 
the ''unity in variety of the neurosyphilitic 
phenomena." It was their opinion that "the 
unity of these phenomena is confirmed, the- 
oretically, by the common factor of spiro- 
chetosis, practically, by the Wassermann re- 
action, positive in serum or spinal fluid. Al- 
most at this point the unity of phenomena 
ceases. Neither chronicity nor evidence of 
mononuclear cell deposits, nor evidence of 
serious structural damage to the nervous 
system, nor presence of other positive tests 
than the Wassermann reaction, nor existence 
of mental or nervous symptoms or signs, is 
a common feature of neurosyphilis. Some- 
times the nervous system appears to harbor 
spirochetes in the most cordial manner as 
guest- friends (paresis sine paresi). Again, 
perhaps as an expression of elaborate pro- 
cesses of immunity, the spirochetes take ef- 
fect in relatively huge gummata. Sometimes 
the neurosyphilitic process rises as if by a 
regular process of siege from spinal nerve- 
root to spinal nerve-root (tabes dorsalis and 
diffuse neurosyphilis). Again, the nervous 
system is taken by storm, as it were (dis- 
seminated encephalitis). Very frequently the 
neurosyphilis is simply an indirect effect of 
blood-vessel disease. The laws governing the 
preference of processes to lodge in mem- 
branes, vessels and parenchyma, and in all 
combinations of these, have not been worked 
out'' 

The more important contributions in the 
development of knowledge concerning neu- 
rosyphilis are summarized by Southard and 
Solomon as follows: 

1858. VntCHOW. Presentation of the pathology 

of gummatosis. 
1874. Heubner. Demonstration of syphilitic 

endarteritis. 
1891. Quincke. Introduction of the technique 

of lumbar puncture for diagnosis. 
1901. Ravaut, Sicard, Nageotte and Widal. 

Cytodiagnosis in the cerebrospinal 

fluid. 
1903. Widal, Sicard and Ravaut. Changes 

in the albumin content of the cerebro- 
spinal fluid. 
1903. Metciinikoff and Roux. Transmission 

of syphilis to apes. 



1904. Alzheimer. Presentation of the histo- 

pathology of brain syphilis. 

1905. ScHAUDiNN and Hoffmann. The &- 

covery of the spirochete in its ttbr 
tion to syi^ilis. 

1906. Wassermann, Neisser and Bxuci. 

Serum diagnosis in syphilis. 

1908. Plaut. The application of the Wasser- 

mann reaction on the cerebrospinal 
fluid to the diagnosis of syphilis of 
the nervous system. 

1909. Ehrlich. Preparation of salvarsan for 

the treatment of syi^ilis« 

1912. Swift and Ellis. The preparation of 

salvarsanized serum for the intensive 
treatment of neurosyphilis. 

1913. NoGUCHi and Moore. The discovery of 

spirochetes in the brain tissue of 
paretic patients. 
1913. Lange. Application of the colloidal gold 
solution test in the differential diag- 
nosis of neurosyphilis. 

From an analysis of the facts thus far 
accumulated, it appears that neurosyphilis in 
all its manifold forms is an active spiro- 
chetosis, making itself apparent most promi- 
nently in symptoms due to defects in the 
nervous system, but existing, in all probabil- 
ity, as a general systemic infection as well. 
The recognition of the several forms of neu- 
rosyphilis is of advantage only because it 
lends convenience to description and at the 
same time provides a formal classification 
as a basis for discussion. 

ETIOIOGY 

The Positive Causative Factor. — Since 4c 
original investigations of Schaudinn and 
Hoffmann, it has been generally recognized 
that the positive causative factor of syphihs 
is Ae spirocheta pallida. Schaudinn gave 
this name spirocheta pallida to the organism 
found in syphilitic lesions, because of its r^ 
semblance to spirochetes in general; but 
within a year he recognized certain features 
which he considered distinctive enough to 
give it a separate classification. He then ^^ 
placed the generic term spirocheta with tre- 
ponema. 

Concerning the exact classification of this 
organism there are still divergent opinions. 
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especially as to whether it is a bacterium or 
a protozoon. The systematic affiliation of 
this family with the protozoa was main- 
tained by Schaudinn. Mott believes that the 
spirocheta pallida possesses characteristics 
affiliating it more with protozoon than bac- 
terium. He bases his opinion on the fact that 
the motile behavior of this spirochete is to- 
tally different from that of bacteria. Its in- 
vasion of the human body produces clinical 
symptoms more in keeping with trypanoso- 
miasis than with bacterial infections. The 
symptoms of the disease have a periodicity 
unknown in bacteriogenic disorders, while 
the histological lesions of syphilis of the 
nervous tissues bear a striking resemblance 
to the protozoal infections causing African 
sleeping sickness (Trypanosoma gambiense) 
and dourine (a disease of horses caused by 
the Trypanosoma equiperdum). 

Furthermore, trypanosomiasis corres- 
- ponds with S3rphilis in that it is characterized 
by a succession of eruptions due to the es- 
cape of trypanosomes from the blood-stream 
into the lymph spaces where they eventually 
produce a polyadenitis. 

Whatever decision may be reached in this 
matter, it is probable that the best classifica- 
tion of the Spirochaetida or Spirillum organ- 
isms is Aat of Noguchi, who has recognized 
at least six different genera in this family. 
Treponema (trepo, to twist; nema, thread) 
constitutes one large genus of which there 
are several species, the specific organism of 
sjrphilis being Treponema pallidum.* 

Line of Progression of the Spirochete 
from the Initial Lesion Toward the Nervous 
System, — In addition to the discovery of the 
Treponema in the skin and mucous mem- 
brane of the genital and extra-genital organs 
during the primary stage, the organism has 
also been discovered in the capillaries of the 
skin and the perivascular tissue. Occasionally 
it is found in the blood, but more frequently 
it appears in the lymph and lymphatic 
organs; and its presence here, according to 
the view of Metchnikoff, is a constant fea- 
ture of syphilis. From the work of Levaditi 
and Yamanouchi, it appears that after in- 
oculation in the anthropoid apes, the spiro- 
chete remains for some time at the site of 



injection and there undergoes rapid multi- 
plication. These observers believe that the 
period of incubation of the disease is not de- 
pendent on the existence of an evolutional 
cycle in the Treponema pallidum, but results 
from the histological lesions produced by 
the germination of the organism. The period 
of incubation comes to an end as soon as the 
cellular changes in the invaded tissues assure 
the Treponema the necessary nutritive ele- 
ments. The causative factor of syphilis, hav- 
ing established a satisfactory entente with 
the human host at the point of inoculation, 
proceeds to invade the neighboring lym- 
phatic glands, where it undergoes further 
multiplication in the lymph spaces, produc- 
ing an adenitis in its environment in order 
to effect its still further multiplication and 
growth. Following the lymph stream, the 
spirochetes eventually cause a polyadenitis 
and usually find their way into the thoracic 
duct, thus producing an infection of the 
blood-stream and causing a secondary stage 
which is manifest in a cutaneous eruption. 
In many cases meningitis has developed be- 
fore the primary sore has disappeared, thus 
indicating the early invasion of the menin- 
ges by the spirochete. It seems most probable 
that the line of conduction generally fol- 
lowed by the spirocheta in its progress to- 
ward the nervous system is by way of the 

^ "Genus. — ^Treponema (Schaudinn, 1905). Type 
Organism, — ^Treponema pallidum (Schaudinn and 
Hoffmann, 1905). Measurements. — Length, 6 to 14 /»; 
pointed ends. Diameter 0.25 to 0.3 f^: cylindrical. 
Spiral amplitude, i fi; regular, rigid. Spiral depth,, 
0.8 to I ^ ; very constant. Waves, one or more slight 
undulating curves may be present. Axial Filament. — 
I>oubtful. The whole seems to consist of a spirally 
wound axial filament. Chambered Structure, — ^Ab- 
sent. Membrane. — Doubtful; if there is one it must 
be flexible. Crista. — ^Absent. Terminal Finely Spiral 
Filament.— 'Vrtsent Easily seen in cultures. Flagella, 
— Absent. Highly Motile End Portions. — ^Absent. 
DiVirion.— Transverse or possibly also longitudinaL 
Habitat of Genus. — ^Two pathogenic and several 
harmless parasites. Other Species. — Pertenue, micro- 
dentium, macrodentium, mucosum, calligyrum, mt- 
nutum. Staining Properties of Axial Filament and 
Cell Membrane. — ^Membrane not recognizable. Stain- 
ing Properties of Body. — Stains pink by Giesma's 
solution. Trypsin Digestion. — Resists digestion for 
many days. Bile Salts (10 Per Cent). — Disintegration 
complete. Saponin (10 Per Cent). — Broken up in 
time.." Nogachi, /. Exper. M., 1918, xxvii. No. S^ 
583. 
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lymphatics and the perivascular lymph 
spaces. 

AGE INCIDENCE AND PREVALENCE OF 
NEUROSYPHILIS 

It has long been maintained that syphilis 
acquired late in life predisposes to disease 
of the nervous system. Nonne's observations 
show that a large number of patients who 
contracted syphilis in their sixth or seventh 
decades, in a few years became tabetic, al- 
though he has observed not a few instances 
of healthy young adults who became victims 
of severe nervous syphilis. Of twenty-nine 
syphilitic brains autopsied by Neumann, the 
following age incidence was recorded : 

Between i and 18 years of age i case 

20 and 29 years of age 3 cases 

30 and 39 years of age 8 cases 

40 and 49 years of age 4 cases 

50 and 59 years of age 6 cases 

60 and 69 years of age 3 cases 

70 and 79 years of age 2 cases 

Nonne's figures with reference to age in- 
cidence are as follows: 

Between i and 10 years of age 
10 and 20 years of age 
20 and 30 years of age 
30 and 40 years of age 
40 and 50 years of age 
50 and 60 years of age 
60 and 70 years of age 



3 cases 
2 cases 
25 cases 
75 cases 
55 cases 
23 cases 
2 cases 



The proportion of men affected by nerv- 
ous syphilis is much greater than that of 
women. This may be due to the fact that 
men are more exposed to influences injuring 
the nervous system. In Nonne's group of 
185 cases, 125 were males and 60 females. 
In the group of 155 cases studied by the 
author, 108 were males and 47 females. 

RELATION OF THE INITIAL LESIONS TO 
THK EARLY SYMPTOMS 

Nanny II. on the liasis of 254 reported cases 
of neurosyphilis, came to the conclusion that 
the first involvement of the nervous svstem 
makes itself apparent most frequently in the 
first year after infection. Forty-eight per 
cent of all cases of neurosyphilis show their 
first symptoms within the first three years. 



From this time on, the frequency seems to 
decrease from year to year. An extensire 
and severe case of cerebral syphilis with in- 
volvement of the spinal meninges developed 
two months after the primary infection. An- 
other instance is cited as developing its 
earliest symptoms of neurosjrphilis diree 
months after infection. Nonne reports 2 
of his cases with syphilis of the brain whidi 
developed four months after infection; and 
another case, three months after the primary 
lesion, showed symptoms referable to the 
nervous system simultaneously with the ap- 
pearance of a roseola. 

Neurosyphilis often develops many yearb 
after the initial lesion, and gummatous pro- 
cesses may be so deferred that the appear- 
ance of symptoms does not occur until thirty 
or forty years after the primary lesion. Ac- 
cording to Patrick, brain syphilis occurs 
most frequently during the first year of the 
infection. Following this in point of irt- 
quency, comes the second year, and less fre- 
quently the third year. Its occurrence is ex- 
ceptional after ten years. A review of 185 
cases observed by Nonne showed that in 83 
the first symptoms appeared within periods 
varying from one to ten years, while in 47 
the development of first symptoms was stifl 
later. In 55 cases there was a lack of record 
in this particular. Nonne concludes from 
this, that neurosyphilis may develop at any 
stage of the syphilitic infection, and that the 
tertiary stage is by no means the favorite. 

Of the 155 cases of meningovascular 
neurosyphilis intensively studied by me, an 
initial lesion was admitted in 43 per cent 
The first symptom appeared as follows: 

Immediately after initial lesions, 2 cases 3^ 

Six months or less after initial lesion, 3 cases, 4^^ 

Five years or less after initial lesion, 8 cases i^ 

Six to ten years after initial lesion, 14 cases 2i4 
Eleven to twenty years after initial lesion, 

30 cases 44^^ 

Over twenty years after initial lesion, 10 cases 15* 

Fildes, Pamell and Maitland, as a result 
of an examination of 624 syphliitic men in 
the early stages of the disease, fotmd 18 per 
cent who gave undoubted signs of abnomfll 
conditions of the central nervous system. 

Concerning the length of time after infcc- 
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tion at which signs of meningeal involve- 
ment may apear in the cerebrospinal fluid, 
Dujardin maintains that these dianges are 
sometimes manifest after a period of two 
weeks. He believes that when the spiro- 
chetes enter the blood, the meninges react 
with a slight lymphocytosis, although the 
skin shows as yet no sign of involvement. 

According to Fordyce, "infection of the 
nervous system probably takes place during 
the secondary stage. A low-grade menin- 
gitis may exist for years or the spirochetes 
may remain quiescent for years until called 
into activity." 

Kaliski and Strauss state that "cerebro- 
spinal syphilis involving one or all of the 
structures of the nervous system is a disease 
essentially of younger individuals and oc- 
curs comparatively soon after infection.*' 

McDonagh believes that the organisms 
reach the nervous system via the blood-ves- 
sels. They then involve the meninges (mainly 
the dura) and nerve tissue proper. 

Wile and Stokes are of the opinion that 
the nervous system may be and probably is 
frequently involved before there are other 
evidences of the hematogenous spread of the 
Treponema pallidum. 

S. A. Kinnier Wilson has found that syph- 
ilitic meningitis may occur as an acute ex- 
acerbation in cases of congenital syphilis. It 
may develop during the secondary period, 
soon after the cutaneous exanthem, or even 
in a pre-roseolar stage. On the other hand, it 
may be an episode in the tertiary stage, aris- 
ing in the course of a chronic gummatous 
syphilis long after infection and sometimes 
when the lesions in the nervous system have 
appeared to be latent or quiescent. 

It has long been regarded that there are 
different kinds of virus engendered by syph- 
ilis. Certain of these possess a definite spec- 
ificity for damaging the nervous system. An- 
alogies of this specificity are not far to seek. 
The proneness of acute anterior poliomye- 
litis to attack the ventral gray columns, or 
of lead to involve the motor elements in the 
craniospinal nerves, or of ergot to affect the 
dorsal columns of the cord, are well known 
instances of specific predilection. As evi- 



dence of such a predisposition on the part of 
the virus of syphilis to involve the nerv- 
ous system, a number of instances may be 
cited — for example, the tendency toward 
the development of infantile and juvenile 
tabes and tabo-paresis in children whose 
parents have been S3rphilitic but without 
syphilitic symptoms. Besides this, many cases 
of conjugal tabes and tabo-paresis have 
been reported, in not a few of which the hus- 
band has developed general paresis and the 
wife meningovascular syphilis, or else both 
have become tabetics or paretics. The fact 
that there are reported cases in which in- 
dividuals have become infected from the 
same source, such as that quoted by Nonne 
in which three men received infection from 
the same woman, one of whom developed 
tabes and the other two paresis, seems to in- 
dicate that the influence of heredity and 
social environment is not of great moment in 
the development of neurosyphilis. Nonne 
ificity for the nervous system, is the fact 
heredity nor family predisposition may be 
regarded as playing much of a role in deter- 
mining the neural involvement. 

As opposed to the view that there is a 
special form of syphilitic virus with a spec- 
ificity for the nervous system, is the fact 
that Whalen has reported a more or less gen- 
eralized syphilitic involvement coexistent 
with tabes dorsalis. His postmortem obser- 
vations of cases disclosed the existence of a 
specific aortitis and myocarditis together 
with extensive syphilitic lesions in the vis- 
cera and other parts of the body. 

It seems probable that neurosyphilis is but 
part of a generalized systemic infection. 
This observation is of the utmost import- 
ance in regard to the treatment of the in- 
dividual case. Therapy which is directed 
solely to neuros)rphilis does not take into ac- 
count the probability of syphilis existing in 
other organs and parts of the body. Heubner 
makes this position clear when he propounds 
the question — "Can one speak of lues ner- 
vosa when in the same subject one finds 
degenerations of tabes or paresis along with 
gummatous syphilis?" Gummatous disease 
of the brain and spinal cord obviously does 
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not indicate a specific nerve poison, since 
gummata may be found in other organs and 
parts of the body. 

The involvement of the nervous system by 
syphilis seems more likely to depend 
upon the mode of conduction of the Trepo- 
nema from the site of infection than upon 
any specificity of the virus for the nervous 
tissues. The recognized pathways open to the 
spirochetes in their invasion of the brain and 
spinal cord are at least two in number: first, 
the perivascular lymph spaces, and second, 
the endoneural lymph spaces in the periph- 
eral nerves. Ehrmann has shown, in cases 
which were studied microscopically in an ef- 
fort to determine the probable pathway of 
the organism from the site of the initial le- 
sion in the prepuce, that the spirochete may 
follow along tfie course ofthe nerves. In 2 
cases in which the prepuce was extensively 
ulcerated, a number of nerves of the epider- 
mis and dermis contained many spirochetes. 
These organisms were found not only in 
the connective tissue of the nerve fasciculus 
and in the lymph spaces of the nerve sheath, 
but also in the nerve fasciculus itself and in 
the nerve fibers. The Treponema lay en- 
tangled in these spaces in regular masses 
and clumps surrounding the nerve bundles. 
Deeper in the nerve they were imbedded di- 
rectly between the nerve fibers. Apparently 
there was no penetration of the medullary 
sheaths. The axis cylinders were intact and 
there was no sign of inflammation in the 
nerve fasciculus. Upon the assumption that 
the nerves serve as a pathway of conduction 
to the nervous system, Ehrmann explains the 
origin of tabes which most frequently begins 
in the lowest part of the spind cord. He is 
also of the opinion that the transit of the 
Treponema through the nerves may be slow, 
and this may account for the long period of 
latency in the ultimate appearance in the 
nervous system. 

FACTORS INFLUENCING THE SEVERITY AND 
COURSE OF NEUROSYPHILIS 

The severity of the neural involvement in 
consequence of syphilis has, by many 



authorities, been regarded as having a deGn- 
ite relation to the primary infection. Cases 
with mild primary and secondary stages are 
prone to develop neurosyphilis. This view 
was first advanced by Broadbent and later 
supported by Erb and Foumier. Nonne, 
however, is inclined to question this appar- 
ent relation between the severity of the b- 
itial lesion and the involvement of the nerv- 
ous system. A ntunber of cases of brain 
syphilis ran a severe course from the be- 
ginning of the infection, the primary lesion 
assumed a malignant character, the eruption 
was papular and pustulo-papular, with new 
exacerbations during the antispecific treat- 
ment. 

Brain syphilis has been observed by Op- 
penheim following both mild and severe pri- 
mary and secondary lesions. 

Although it has been maintained that ex- 
tra-genital infection bears special relation to 
the development of brain syphilis, many 
cases on record fail to substantiate this sup- 
position. Hahn has reported 307 cases of ex- 
tra-genital infection, none of which devel- 
oped syphilis of the brain. 

Injuries of the head have been considered 
to exert an influence upon the development 
of brain syphilis, causing a latent process to 
take on activity, and in many cases to even- 
tuate in a fulminating neurosyphilis. Not a 
few isolated instances which seem to sub- 
stantiate this relation of trauma, especially 
to the head, have been reported from time to 
time, yet in the mass of collected statistical 
studies the influence of injury to the head 
seems to assume a role of minor importance. 
Nonne, for example, had an opportunity 
to observe yearly 150 cases of severe in- 
juries to the head in his hospital practice. 
Among these there was a fair percentage of 
individuals who had acquired S)rphilis. He is 
able to recall but 2 cases in which symp- 
toms of cerebral lues developed after 
trauma. 

According to Bailey, although it seems 
fair to presume that trauma may pro- 
duce a loots minoris resistentiae, neverth^ 
less, syphilis of the brain following head in- 
juries occurs with surprising frequency. 
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A special role has been attributed to men- 
tal strain in the determination of syphilis of 
the brain. It has been maintained that the 
man who does manual labor is less likely to 
develop brain syphilis than the man who is 
a brain worker. This contention, however, 
has been disputed. Tamowsky in 100 cases 
of cerebral lues found but 6 in which a con- 
tributory factor seemed to be cerebral over- 
activity. Similarly, psychic trauma and acute 
infectious diseases are regarded as having 
but insignificant influences as predisposing 
or contributory causes. 

That the long continued or excessive use 
of alcohol predisposes the syphilitic patient 
to the development of neurosyphilis, is a 
familiar teaching. It is certainly true that 
cerebral syphilis and chronic alcoholism 
often coexist. Lochte believes that syphilis 
in alcoholics is most often of the severest 
t)rpe. Tamowsky in 100 cases of cerebral 
syphilis found 45 who were habitual drunk- 
ards. Nonne points out, however, that the 
organ most often involved by syphilis in al- 
coholism is the liver and not the brain. 

Influence of Psychopathic and Neuro- 
pathic Heredity. — While the inherent weak- 
ness due to a congenitally underdeveloped 
nervous system has been presumed to have 
a direct influence as a predisposing cause in 
cerebral lues, and in spite of the fact that 
several authorities consider a poor nervous 
inheritance as predisposing to the develop- 
ment of cerebral lues, Nonne's figures in 
185 cases of cerebrospinal and spinal syph- 
ilis showed that there was no history con- 
cerning heredity iiL 24 cases, a good family 
history in 136, and a poor family history in 
25. This would seem to indicate that the in- 
fluence of psychopathic and neuropathic her- 
edity has but little bearing upon the pre- 
disposition of syphilis for the nervous sys- 
tem. 

Influence of Antispeciflc Treatment. — 
Another important factor which has long 
been regarded as having a definite bearing 
upon the development of syphilis of the 
brain and spinal cord is antispecific treat- 
ment administered in the primary and sec- 
ondary stages of the infection. It is a ques- 



tion of much practical importance as to what 
value thorough or insufiicient antispecific 
treatment may have during the early phases 
of the disease in preventing an extension to 
the nervous system. Collins, from a study of 
96 cases,concludes that thorough treatment 
of systemic S3rphilis does not prevent nor 
postpone the development of neurosyphilis. 
In Nonne's experience, cases which received 
energetic antispecific treatment immediately 
after the infection and at every secondary 
outbreak, are those which develop cerebral 
sjrphilis within the second or third year after 
the initial lesion. Schuster, reporting 76 
cases of admitted cerebrospinal lues, found 
that 10 were never treated (13.2 per cent) ; 
36 had one course of antispecific treatment 
(47.4 per cent) ; 15 had two courses (19.7 
per cent); and 15 had from three to six 
courses of antispecific treatment. On the 
basis of these figures Schuster was unable 
to distinguish perceptible differences in the 
clinical course in the cases which had re- 
ceived previous treatment and those which 
had not. His analysis also diows that the av- 
erage period of latency for treated cases 
was 12.2 years, slightly longer than the av- 
erage period of latency for untreated cases. 
In fiiis regard Schuster's observations coin- 
cide with those of Collins. 

In spite of this evident difference of opin- 
ion as to the inhibitory influence of treat- 
ment during the initial stages upon the de- 
velopment of neurosjrphilis, all authorities 
are agreed that the apparent failure of early 
treatment to inhibit neurosyphilis should in 
no way influence the administration of anti- 
specific treatment in the early stages of the 
disease. 

PATHOLOGICAL ANATOMY AND PATHOLOGI- 
CAL VARIETIES OF MENINGOVASCULAR 
NEUROSYPHILIS 

The essential pathological reaction of 
meningovascular neuros3rphilis is confined 
primarily to the mesodermogenous tissues 
entering into the nervous system and its 
coverings. Such secondary effects as may be 
produced in the ectodermogenous tissues of 
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the nervous system, including the nerve cells 
and nerve fibers, are for the most part de- 
pendent upon the changes in the blood-ves- 
sels and coverings of the neuraxis. To draw 
a hard and fast line in all cases of neuro- 
syphilis between these two types of patho- 
logical alteration is impossible, for the reason 
that there is so much involvement of both 
types of tissues entering into the formation 
of the nervous system. This undoubtedly 
has justified Southard's recognition of dif- 
fuse neurosyphilis, by which term he im- 
plied the simultaneous involvement of the 
elements derived from mesoderm and ecto- 
derm. On the other hand, a study of patho- 
logical changes in neurosyphilis makes it 
clear that the impact of the treponemal in- 
vasion may fall with preponderant force 
upon the blood-vessels or the meninges, and 
thus justifies the conception of a meningeal 
and a meningovascular type of syphilis. 

The possible combinations in which these 
changes may exist in the mesodermogenous 
tissues permit the recognition of certain 
pathological varieties of meningovascular 
syphilis. Thus, in certain instances, the arter- 
ies and, to some extent, the veins are most 
affected, in which case the pathological con- 
dition is known as syphilitic endarteritis. In 
other instances, the coverings of the brain, 
particularly upon its base and convexity, or 
the meninges of the spinal cord, show the 
principal reactions to the treponemal inva- 
sion. Such condition is known as syphilitic 
meningitis. Another variety of pathological 
alteration observed in many instances re- 
sembles in all respects one of the best known 
manifestations of the disease in other org- 
ans, namely the formation of gumma. This 
new growth may implicate the bone or the 
coverings of the neuraxis. It may take ori- 
gin in some deeper portion of the brain. It 
is the pathological variety known as gumma 
or syphiloma. When the meninges and arter- 
ies are simultaneously affected, as occurs 
not infrequently, the variety of neurosjrph- 
ilis is known as syphilitic meningo-endarter- 
ifis which may be accompanied by thrombo- 
sis of the cerebral or spinal vessels, thus giv- 
ing rise either to encephalomalacia or myelo- 



malacia. Another pathological variety, per- 
haps of less frequent occurrence than any of 
those already mentioned, is syphilitic men- 
ingo-encephalitis in which the pathological 
changes in the brain result in a diffuse and 
extensive reaction throughout the cerebral 
substance as well as in involvement of the 
arteries. 

The pathological varieties, therefore, of 
meningovascular neurosyphilis include syph- 
ilitic endarteritis, syphilitic meningitis, 
gumma, syphilitic meningo-endarteritis witfa 
encephalomalacia or myelomalacia, and 
syphilitic meningo-encephalitis. 

Syphilitic Endarteritis 

In this variety of central nervous syphilis 
the arteries are extensively involved. There 
is a thickening of the vessel walls with a nar- 
rowing and displacement of their lumina. 
Their conductivity as vascular channels be- 
comes impaired. The arteries instead of be- 
ing thin and transparent are firm and cylin- 
drical. They are not easily compressed or 
flattened. In color they are a yellowish gray, 
showing this coloration in patchy spots or 
streaks. Occasionally, grajrish nodules appear 
scattered along the arterial trunks and tfidr 
principal branches. When such branches are 
seen in cross section their lumina are almost 
obliterated by the thickening in their walls. 
In the smaller arteries this obliteration may 
be complete. The lumen of the vessel instead 
of being circular or subcircular, is asjmrunet- 
rically crescentic or irregularly ellipticaL 
This is particularly true of the basal arteries 
entering into the circle of Willis. The micro- 
scopic examination of such vessels shows a 
marked increase in cellular elements situated 
between the endothelium and the fenestrated 
membrane. The change seems to be essenti- 
ally an endarteritis which, according to 
Heubner, starts as a proliferation of the en- 
dothelium and extends to the vasa vasorum 
of the media. It seems more likely, however, 
that the process starts as a defense reaction 
by a thickening of the intima in response to 
the presence of the Treponema in the peri- 
vascular l)rmph spaces. This view gains in 
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probability from the fact that the endothel- 
ial cells of the capillaries, arterioles and ven- 
ules do not undergo pronounced prolifera- 
tioiiy ivhereas the arteries which are sur- 
rounded by perivascular lymph spaces show 
the most marked proclivity toward vascular 
chang^e. The entire course of the pathologi- 
cal process in the blood-vessels seems to be 
one of defense against a hostile invasion, 
during^ which the efforts at protection often 
defeat themselves, first by impairing the 
lumina of the vessels and then by favoring 
thrombosis. Under such circumstances, 
many of the vessels, by a process of fibrosis, 
become converted into more or less solid 
strands of connective tissue. 

Another possibility developing during this 
chang^e in the arterial wall is the appearance 
of certain areas of weakness which permit 
the dilatation of the vessel and result in the 
rupture of the elastic coat. If the reaction in 
the media occurs with a sufficient rapidity 
an aneurysmal dilatation will be formed. 
Chang^es in the larger vessels may gradually 
obliterate the lumina, lead to the formation 
of thrombi, or, by the development of aneur- 
ysms, seriously impair the brain tissue itself. 
The development of an extensive thrombus 
deprives the corresponding area of its blood 
supply so that encephalomalacia or myelo- 
malacia occurs. The rupture of an aneurysm 
results in hemmorhage which may compro- 
mise extensive regions of the brain or spinal 
oord. 

Falling short of these more extreme even- 
tualities due to defective blood supply, the 
thickening of the arterial wall may permit 
an insufficient supply of blood to reach im- 
portant functional areas, causing an is- 
chemia within this territory, thus producing 
symptoms less severe than those consequent 
upon hemorrhage and thrombosis, or with a 
tendency to show fluctuations in their in- 
tensity and duration. 

In certain instances, the elastic coat of the 
artery appears to be duplicated, a condition 
which in all probability is due to the intra- 
membranous production of connective tis- 
sue cells, the proliferation of which delamin- 
ates the elastic membrane into several lavers. 



Again, in cases in which the cell prolifera- 
tion is most active, capillary branches of the 
vasa vasorum develop from the media and 
produce new vessels in the thickened intima. 
In the walls of the thickened arteries the 
muscle cells of the media ultimately dis- 
appear, a process which is one of the steps 
in the reversion of the highly differentiated 
arterial structure to the simpler and prim- 
itive condition of the tissue from which it 
springs. 

The veins do not entirely escape the 
changes caused by the infection. There is a 
uniform thickening with cell infiltration in 
the vein wall which may eventually de- 
termine an obliteration in tiie lumen. 

Syphilitic Meningitis 

Gummatous Pachymeningitis, — ^A menin- 
geal reaction may occur in any or all of the 
three coverings of the neuraxis. In the in- 
volvement of the dura the meningitis is 
localized and often connected with specific 
disease of the bone or its periosteum. The 
pathological change in the dura mater may 
be of the gummatous variety and character- 
ized by the usual appearance of gumma in 
other tissues. In conjunction with such gum- 
matous changes there is usually a fibrous 
hyperplastic meningitis. The dura is thick- 
ened to several times its normal size. It is 
adherent to the arachnoid and pia, from 
which latter it is inseparable. In many cases 
blood-vessels are implicated by the patholog- 
ical process, so that they do not convey 
sufficient blood supply to their vascular ter- 
ritories. The circulation thus interrupted, 
causes areas of caseation and necrosis to oc- 
cur. This condition is gummatous pachy- 
meningitis. As a rule, some degree of en- 
cephalitis coexists with this change in the 
dura; and the secondary effects of the in- 
filtration upon the vascular supply may lead 
to areas of softening in the brain, that is to 
say, a more or less extensive encephaloma- 
lacia, or in the event of involvement of the 
spinal meninges, a myelomalacia. 

Sections of the cortex under these circum- 
stances disclose an infiltration of the peri- 
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vascular lymph spaces with lymphocytes and 
plasma cells, extending into the substance of 
the brain for variable distances. The arter- 
ies are usually involved and most frequently 
manifest an endarteritis, while the neuroglia 
shows a hyperplasia of varying intensity. 
Many of the neurones in the vicinity of the 
infiltration show changes of a disintegrative 
character, representing various stages of de- 
struction. MeduUated nerve fibers also suffer 
in a similar manner. In lesions of long stand- 
ing, the nerve tissue is often replaced by a 
reticultun of fibers and branching neuroglia 
cells. 

Syphilitic Leptomeningitis 

The meningeal reatcion may be confined 
in large part to the pia mater, giving rise to 
a leptomeningitis. This occurs particularly at 
the base of the braih. In rare instances the 
arachnoid alone may be involved. The pia 
and arachnoid are adherent, considerably 
thickened, and present more or less definite 
gummatous deposits appearing as solitary 
infiltrations or as multiple, diffuse infiltra- 
tions. These changes are usually associated 
with an endarteritis, especially when the 
basal part of the meninges is involved, and 
the pathological process extends downward 
into the vertebral canal involving not only 
the cranial nerves, but also many of the 
spinal nerve roots. The pia mater is infil- 
trated by lymphocytes and plasma cells, es- 
pecially around the vessels and their pial 
sheaths which extend into the central nerv- 
ous system. The vessel walls are thickened ; 
a round cell infiltration extends into the peri- 
neurium and endoneurium of the cranial and 
spinal nerves. Microscopically, the distinc- 
tion between the pia And arachnoid is obliter- 
ated by the proliferation of connective tissue. 

One of the most important results of the 
sclerotic changes incident to the basal men- 
ingitis is the involvement of the cranial 
nerves. This pathological change may con- 
fine itself to one or two of these nerves, but 
not a few cases of multiple syphilitic neu- 
ritis affecting several of the cranial nerves 
and spinal nerve roots have been reported. 



Localities in which Syphilitic Memng^ 
is Frequently Observed. — Syphilitic nacninr 
gitis involves either the base or convcxifcy 
of the brain. It usually affects one or the 
other of these areas and is seldom uniformly 
distributed on the base and convexity. Some 
mild degree of basal meningitis is found in 
nearly every case of brain syphilis. The most 
common site for the syphilitic mening^eal re- 
action is in the interpeduncular space in the 
region of the optic chiasm. The oculomotor 
nerves, particularly the oculomotor com- 
munis and the optic nerve, are most fre- 
quently involved. The process has a marked 
tendency to extend into the Sylvian fissure 
and follow the course of the middle cere- 
bral artery. The cranial nerves of the middk 
fossa of die skull are somewhat more liable 
to syphilitic involvement than those in the 
posterior fossa. On the other hand, the syph- 
ilitic meningitis may affect the dorsal root of 
the Gasserian ganglion, also one or both 
branches of the auditory nerve, togetfier 
with the facial nerve. If the process extends 
toward the spinal cord, the ascending por- 
tion of the spinal accessory nerve is fre- 
quently involved. The nerve roots are af- 
fected in various ways. The syphilitic pro- 
liferation may make itself most felt upon 
the nerve fibers, producing luetic neuritis. On 
the other hand, the vascular supply to the 
nerves may be impeded, due to the endarter- 
itis involving the vessels in the pia mater. 
The optic nerves are most commonly in- 
volved in syphilitic meningitis ; next in order 
of frequency are the nerves controlling Ae 
oculomotor apparatus. The facial, auditory 
and trigeminus nerves are less frequently in- 
volved. The vagus, glossopharyngeus and 
hypoglossus least frequently show menin- 
geal involvement. 

Syphiloma {Gumma) 

Gummata occurring in the brain, as else- 
where in the body, are large or small single 
aggregations or multiple discrete neoplasms. 
In many instances the gummatous process tS 
more diffuse and has the character of an ex- 
tensive infiltration. Statistical studies of the 
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irequency of gumma involving the brain or 

spinal cord in cases of late syphilis show a 

frequency of from 6 to 12 per cent. Four- 

nier in an analysis of 4000 cases of syphilis 

found gumma in 6.3 per cent. Gron gives a 

frequency of ii.i per cent out of 371 cases, 

and in other statistics shows a frequency of 

1 1.8 per cent in 36,757 cases of lues. The 

arteries are found to be most frequently the 

site of gummata, the kidneys and liver next, 

the brain occupying fourth place. 

Syphilomata vary in size from that of a 
pea to that of a walnut. Occasionally they 
are much more extensive, large enough, for 
example, to involve the entire occipital and 
parietal lobes upon the convexity of the 
brain. In color they are grayish or reddish 
gray in the fresh specimen, and sometimes 
they have a yellowish tint. In consistency 
they give the impression of rubber-like re- 
sistance, from which fact they take their 
name. 

The most common location for the devel- 
opment of gumma in the nervous system is 
in the dura mater covering the convexity 
and base of the brain. Upon the basal sur- 
face of the cerebrum gummata usually occur 
as discrete tumor masses, preferably in the 
neighborhood of the large arterial trunks. 
The development of syphiloma upon the 
convexity of the brain seems to give a pre- 
disposition to the area of the central con- 
volutions. Frequently the gummata are in 
direct continuity with the meninges, but in 
certain cases it is impossible to discover this 
relation, as the syphiloma may develop in re- 
lation with the basal ganglia, internal cap- 
sule or deeper structures of the brain. Dis- 
crete syphiloma may affect the frontal, pari- 
etal, temporal and occipital lobes and may 
also develop in the fourth ventricle. Among 
the most common sites for the development 
of gumma in the brain-stem is the inter- 
peduncular space in a position where the 
optic chiasm and cerebral peduncles may be 
simultaneously compromised. The pons, 
medulla and cerebellum are also sites in 
which discrete syphiloma has been observed. 
A number of instances of gumma of the 
hypophysis cerebri have been reported. 



In their surface appearance syphilomata 
are nodular and irregular. They are usually 
adherent to the surrounding tissue, particu- 
larly the meninges and blood-vessels. In 
their immediate vicinity there is an attend- 
ant local meningfitis. Upon section the 
gumma appears to be a dense homogeneous 
mass of tissue with a yellowish center sur- 
rounded by reddish gray or grayish tissue 
which may be dense but is often soft in con- 
sistency. Upon microscopic examination the 
characteristic granulation growth of Vir- 
chow is observed. Dense accumulations of 
granulation cells, together with spindle- 
shaped and star-shaped cells, form the main 
portion of the gumma. These are imbedded 
in connective tissue and in places show fatty 
degeneration. The center of the gumma is 
usually caseous and necrotic. Its cells are no 
longer to be distinguished. In places giant 
cells and large epithelioid elements appear 
and these may not be distinguished from the 
giant cells commonly found in tuberculosis. 
Caseation may be scattered throughout the 
entire gumma in irregular patches and not 
confined to the central portion of the mass. 
The process of fatty degeneration may also 
be diffuse throughout the neoplasm. It is 
noteworthy that, according to Nonne, cal- 
cification does not occur in gummata. 

In many instances the brain tissue itself 
has the features of a diffuse gummatous in- 
filtration. This infiltration occasions the ap- 
pearance of a large mass of small round 
cells with a diffuse distribution which is 
sometimes referred to as gummatosis or eiv- 
cephalitis gummosa. The effects upon nerve 
cells and nerve fibers in cases of gumma and 
gummatosis are secondary to the compres- 
sion of the neoplasm in the infiltrating mass. 

Syphilitic Meningo-Endarteritis 

The pathological changes in meningovas- 
cular neurosyphilis are seldom so discrete 
but that some degree of alteration in the 
meninges as well as in the blood-vessels may 
be observed. This possibility justifies the 
recognition of a syphilitic meningo-endar- 
teritis, a pathological process which partakes 
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of the characteristics both of a syphilitic 
meningitis and a syphilitic endarteritis. In 
these cases the dura is generally consider- 
ably thickened and more opaque than usual. 
The Pacchionian bodies show considerable 
thickening and the pia mater and arachnoid 
are the site of more or less extensive cellular 
infiltration. The vessels, especially the larger 
trunks, show the typical changes of endar- 
teritis — the thickening of the walls, de- 
crease in the size of the lumen, and either 
complete obliteration of the arterial channel 
or the formation of a thrombus in the vessel. 
In consequence, the convolutions over a 
large area of the brain may be atrophic, a 
condition which is frequently witnessed in 
the left inferior frontal convolution in 
Broca's area. Over this atrophic region the 
pia is much infiltrated and somewhat edem- 
atous. 

The meningo-endarteritic variety of syph- 
ilis may be characterized by small patchy 
areas of necroses throughout the brain-stem 
and the convolutions of the hemispheres due 
to the partial or complete obliteration of the 
arterial channels or the development of mul- 
tiple thrombi. Thrombosis in some of the 
smaller arteries leads to focal areas of de- 
generation, a process which seems to have a 
predilection for the regions supplied by the 
ganglionic branches of the circle of Willis. 
The cerebellum and basal ganglia are not in- 
frequently involved by this process. 

Syphilitic Meningo-Encephalitis 

In addition to the characteristic meningeal 
infiltration, the brain tissue may show areas 
closely resembling those of encephalitis. 
These areas may be scattered through the 
convolutions of the hemispheres or appear 
in the brain-stem. Usually they occur as ir- 
regular patches not more than a few milli- 
meters in diameter. No gross vascular le- 
sions are demonstrable in connection with 
these focal areas. The veins, however, in 
many cases contain masses of polymorpho- 
nuclear leucocytes, and the whole region is 
h)rperemic, due largely to the venous con- 
gestion. Some atrophy occurs in the medul- 
lary substance, probably as the direct result 



of changes in the cellular substance of the 
gray matter. The cortical alterations re- 
semble much more closely the pathological 
changes of an inflammatory reaction than 
of a diffuse gummatous infiltration, thus jrxsr 
tifying the distinction of syphilitic encepha- 
litis. 

Diffuse Neurosyphilis {Cerebrospinal 

Syphilis) 

This term was devised by Southard 
tmder which to classify those cases whidi 
pathologically show mesodermogenous 
changes primarily in the spinal cord and its 
coverings in combination with syphilitic en- 
cephalitis. This variety of neurosyphilis may 
affect the entire extent of the meninges, both 
cerebral and spinal, producing destruction in 
the gray and white matter of the spinal cord 
and brain. Often the lesions aflFect the med- 
ullary substance of the hemisphere and the 
corpora striata. With this involvement there 
is evidence of an acute inflammatory reac- 
tion as indicated by a lymphocytosis in the 
spinal cord, coexisting with meningeal, vas- 
cular and parenchymatous changes in tiie 
brain. 

GENERAL SYMPTOMATOLOGY 

Prodromal Period. — ^The involvement of 
the nervous system by meningovascular 
neurosyphilis usually occasions a prodromal 
period which is more or less characteristic. 
When the intensity of the lesions centers 
mostly in the brain, there are changes in the 
general sense of well-being. The patient's 
associates notice an alteration in the norma/ 
tenor of his life. Irritability, restlessness and 
insomnia, depression, anxiety and fear, 
often indicate that some change is in process 
impairing the individual's efficiency and 
making clear a definite departure from 
health. These symptoms during the pro- 
dromal period may be variable and fleeting. 
They may be more or less ingravescent until 
the first discernible symptom of the disease 
becomes apparent, and are usually recog- 
nizable in tfie retrospect of the case. Pains in 
one or another part of the body also have 
the same variable character during the prt)- 
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dromal period. When the lesion is most in- 
tense in and about the spinal cord, the pains 
are more prominent, especially radiating 
along the nerves or having a nerve-root dis- 
tribution. A sense of weakness or failing 
strength is often noticed, especially in the 
legs, vrith easy fatigue and quick exhaustion 
on exertion. The prodromal period may be 
so slight as to make but little impression 
upon the patient, but usually the anamnesis 
will reveal a stage in the development of the 
disease when the symptoms in their incip- 
iency are beginning to assume the definite 
characters which ultimately take form in the 
well-defined clinical picture of neurosyphilis. 
Course and Onset — The mode of onset in 
meningovascular neurosyphilis is just as 
likely to be sudden as gradual. In the cases 
studied by me, practically 50 per cent had 
a sudden onset. 

In a large number of patients having a 
gradual onset, the course of the symptoms is 
steadily progressive with an ingravescence 
in the severity of the original symptoms and 
a gradual addition of new somatic or psy- 
chic disturbances. A few cases having a 
gradual onset, manifest a progressive course 
with occasional remissions. In some in- 
stances, characterized by gradual onset, the 
disturbances come to a standstill and remain 
stationary or show a slow but steady im- 
provement with some remissions. 

Of the cases having a sudden onset, a 
large number become progressively worse, 
some slowly and some rapidly, with the ad- 
dition of new s3miptoms and an increasing 
severity of those already present. Such a 
progressive course is characterized in rare in- 
stances, by more or less complete remissions 
of the prominent s)miptoms followed by re- 
lapses. In a certain percentage of cases hav- 
ing a sudden onset, the somatic disturbances 
become stationary — show neither progress- 
ion nor amelioration ; while in an equal num- 
ber the sjrmptoms, which have appeared grad- 
ually, improve until the patient attains a 
state of health approximating the normal. 
The cases that develop suddenly, occasion- 
ally show a tendency to relapses during a 
slow but gradual process of improvement; 



while in a small percentage, the cases charac- 
terized by a sudden onset show remissions in 
the symptoms quite as rapid as the onset it- 
self. 

In my study of 155 cases, 54 per cent had 
a progressive course, 23 per cent remained 
stationary, while 23 per cent showed more 
or less marked improvement. Remissions 
during the course of the disease occurred in 
9 per cent. Of the cases with remissions, 36 
per cent followed a progressive course, 21 
per cent were gradually improving, and 43 
per cent gave no statement concerning the 
general course of the disease. 

The Initial Symptom 

The character of the initial symptom de- 
pends largely upon the focus of the most ex- 
tensive lesion of the disease, whether that be 
in the nerves, spinal cord, brain-stem or cer- 
ebral cortex. It is also influenced by the 
nature of the pathological process; indeed, 
the great variability of the initial symptom 
depends upon whether it is due to increased 
pressure effects, meningeal irritation, vascu- 
lar involvement or local infiltration. Any one 
of the following list of symptoms may ap- 
pear first in the clinical incipiency of the dis- 
ease: headache, diffuse or local pains, ver- 
tigo, dysesthesia, paralysis and aphasia, tics, 
spasms .or convulsions, defects of smell, 
taste, sight or hearing, visceral disorders, 
such as vomiting, palpitation, difficulties of 
micturition, and psychic disturbances includ- 
ing amnesia, confusion, irritability or mania, 
depression, hyposomnia, insomnia, hyper- 
somnia, stupor, or coma. 

Headache. — The most common of all the 
initial symptoms developing in the meningo- 
vascular type of neurosyphilis is headache. 
It is likewise one of the most constant sjrmp- 
toms during the course of the disease. It 
does not occur in all cases, but usually pre- 
cedes the appearance of other s3miptoms by 
weeks, montiis or years. The head pain is 
paroxysmal, boring or throbbing. It is sub- 
ject to periods of remission, and is often 
worse at night than in the morning. The pa- 
tient recognizes the headache as a new ex- 
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perience, and even though subject to mi- 
grainous attacks, realizes that he is suffering 
from something more than sick headache. 

The attacks may be attended by vertigo 
of greater o^ less intensity. The dizziness 
may be restricted to a mere swimming sen- 
sation which is protracted and subject to ex- 
acerbations. It is present in some degree 
most of the time and particularly severe 
when the headache is at its height. In other 
instances, during the severity of the head- 
ache, vertiginous attacks of great intensity 
occur, in which the patient is conscious of 
subjective dislocation of his spatial orienta- 
tion. He seems to be whirling about from 
right to left or in the contrary direction ; to 
be suddenly falling to the side backward or 
forward, while the objects about him appear 
to pass with great rapidity in the same or 
opposite direction. 

In not a few cases headache is accom- 
panied by vomiting, which is often projectile 
in character but gives the patient no sense of 
relief. Prolonged retching may accompany 
severe headache, lasting for a number of 
hours. In other instances the initial S)rmp- 
tom is headache accompanied by a progres- 
sive failure of vision. A severe and pro- 
longed headache which is nearly constant 
may last for several weeks or months, until 
the sudden development of one of the major 
S)rmptoms of the disease, such as hemiplegia 
or ophthalmoplegia. 

Pain, — Frequently the earliest symptom 
of meningovascular syphilis is pain in other 
parts of the body than the head. Most often 
this pain is generalized and may be of a 
sharp, lancinating character, diffuse in dis- 
tribution or confined to definite nerve-root 
zones. The patient complains of a general- 
ised dull aching over the entire body, or of 
dull pain with a sense of heaviness in both 
legs. This is especially true in the meningo- 
vascular syphilis affecting the spinal cord and 
its coverings. The pain is usually increased 
by any exertion and is often worse at night, 
di8tui1>tng sleep and demoralizing the pa- 
tient to such an extent as to occasion a se- 
Tere psychoneurosis. The pain may be con- 
fined to one shoulder or the other, or extend 



over one side of the body. Such hemisomatic 
pain is usually accompanied by dysesthesia 
and a more or less constant sense of distress 
or discomfort in the affected side. Fre> 
quently the pain is limited to one leg, and 
seems particularly to affect the course of die 
sciatic nerve. It is then of a dull, boring or 
burning character and often so severe as to 
incapacitate the patient. In some instances 
the patient complains of pain in tiie joints. 
This may be fleeting and transitory, involv- 
ing all the joints of the extremities, but it 
more commonly affects the major joints, 
such as the hip, knee, shoulder and elbow. 
Pains starting in the shoulder or between 
the shoulder-blades, and radiating^ down the 
arms, are especially frequent as an early 
sjmiptom in cervical syphilitic meningitis. 
Cervicalgia or pain in the back and shoul- 
ders may occur as the first symptom and per- 
sist for a long time before the disease ex- 
tends and presents symptoms of a more dif- 
fuse and general character. Neuralgic pain 
in the distribution of the fifth nerve on one 
or both sides, in certain instances, is the first 
symptom and continues to be the most 
prominent disturbance due to the disease. It 
may be of a dull, aching, lancinating or 
burning character and subject to exacerba- 
tions, especially when the face is exposed to 
cold air ; indeed, it may be necessary for the 
patient to shield the face with some ade- 
quate covering, particularly in cold weatiier. 
The pain may simulate trigeminal neuralgia 
and be accompanied by paroxysms in the 
facial musculature. Usually the patient com- 
plains of some degree of dysesthesia in Ac 
distribution of the fifth nerve, which takes 
the form of tingling, itching, numbness or 
formication. The pain often localizes itself 
and continues to remain in a discretely cir- 
cumscribed area, such, for example, as over 
the eyebrow, in front of the ear or in 4f 
anterior nares. It mav follow the course of 
one of the divisions of the trigeminus nerve; 
or be limited to the territory of a singk 
branch. 

Vertigo. — Vertigo in a large number of 
cases is the first definite symptom of ttie di^ 
ease. The dizziness may be unaccompanied 
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l>y headache or other symptoms and attract 
the attention of the patient by its frequent 
recurrence and increasing severity. A sense 
of instability and uncertainty with swim- 
ming in the head may be a constant and dis- 
tressing symptom. This sensation is often 
accompanied by nausea and subject to fluc- 
tuations in intensity. It is particularly prom- 
inent when the patient is fatigued and be- 
comes especially marked on a sudden change 
of position, as in moving the head quickly 
from side to side, or attempting to rise from 
the recumbent to the sitting or standing pos- 
ture. Acute paroxysms of dizziness also oc- 
cur, apparently determined by a sudden 
change in position of the head. These attacks 
may be followed by intense diaphoresis, sial- 
orrhea, nausea and vomiting. The acute at- 
tacks of vertigo may be sudden and shock- 
like; causing an overthrow of the patient's 
balance, so that he staggers or falls without 
warning. Following such attacks the patient 
is much confused and dazed for a few mo- 
ments and suffers from a sense of extreme 
weakness with palpitation of the heart. 

Dysesthesia in one or more of the several 
modalities of sensibility may constitute the 
initial S)rmptom. These subjective changes in 
general body sense are usually confined to 
the extremities and head. They may consist 
of numbness and tingling in the arms and 
fingers, a sensation of burning or cold, a 
sense of constriction about the limbs or body 
or head, stiffness or a lifeless feeling in the 
legs, a sensation of numbness of one half of 
the body and face accompanied by lack of 
the proper sensory perception of stimuli for 
toudi, pain or vibratory sensibility; a loss 
of proper appreciation of the position of the 
legs and less commonly of one or both arms, 
a sense of constriction about the rectum, this 
latter symptom occurring particularly with 
involvement of the lumbrosacral portion of 
the spinal cord. 

Paralysis. — ^The initial symptom of the 
disease in many cases manifests itself as a 
paralysis of the upper motor neurone type. 
The distribution of such initial paralyses 
varies considerably. One arm or leg may be 
involved in a more or less severe monoplegia. 



In the event of paralysis of the arm there is 
often an ipsolateral facial palsy of the cen- 
tral type. Often the paralysis is more limited 
in extent and of less intensity. It may begin 
as a weakness in the fingers, a weakness in 
the power of flexion and extension of the 
hand, a weakness in one or both legs, or a 
gradual loss of muscular strength in both 
arms. In a small number of cases it is a loss 
of muscular power in die shoulder girdle 
with an atrophy beginning in this region and 
gradually extending into the arm and fore- 
arm. 

In certain cases having a sudden onset, the 
first s)miptom is a hemiplegia with or with- 
out the loss of consciousness, but producing 
a paralysis of one half of the body. The 
hemiplegia may develop in consequence of a 
typical apoplectic seizure; it may on the 
other hand occur suddenly or after an in- 
gravescent course without the loss of con- 
sciousness. Spastic paraplegia frequently ap- 
pears as the result of spinal involvement, 
constituting the first symptom in a gradually 
developing motor disturbance of the upper 
motor neurone type. The first paralytic 
symptom may have such a distribution as to 
involve one side of the body and both legs, 
that is, a fiemiparaplegia, which is most fre- 
quent following an apoplectiform seizure. 
At times the degree of paralysis affecting 
one side of the body is severe enough only to 
justify the distinction of hemiparesis. The 
patient may even give a history of having as 
his first motor disturbance a tendency to 
temporary loss of power in the arm or leg, in 
one side of the body or in both legs, which 
developed especially when he was fatigued 
or under nervous strain and seemed to dis- 
appear more or less completely after a 
thorough rest or the absence of psychic ex- 
citement. Such transitory paralysis may also 
affect the cranial nerves, resulting in tempo- 
rary facial palsies or palsies of tiie oculo- 
motor mechanism, causing ptosis, transitory 
diplopia and strabismus. 

Sometimes the paralysis representing the 
first S)rmptom develops in connection with 
the cranial nerve innervations. The cranial 
nerve most likely to be affected is the oculo- 
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motorius communis, palsies of which result 
in unilateral or bilateral ptosis, unilateral or 
bilateral external strabismus with a failure 
of accommodation and the light reflex, ac- 
companied by a dilatation of the pupil. This 
ophthalmoplegia may present itself as the 
first symptom in many combinations with 
reference to the muscles of the eye involved, 
but it is most commonly a disturbance of the 
intrinsic muscles of the eyeball and the leva- 
tor of the upper eyelid. 

Aphasia of the motor type, accompanied 
by a hemiparesis or, less commonly, a defect 
in speech of the sensory type producing a 
jargon aphasia, may constitute the first 
symptom of the disease. 

Spasms and convulsions have occurred in 
some cases as the first symptom. These 
spasms may be confined to tonic and tono- 
clonic contraction in limited areas of the 
body musculature, such as the arm and fore- 
arm or in the thigh and leg. Less commonly 
they are seen as twitchings and convulsive 
movements in the facial musculature. Occas- 
ionally these paroxysmal attacks have a 
more extensive distribution and present 
themselves as typical Jacksonian seizures, 
having the customary signal sjrmptom, the 
convulsion beginning consistently in a defi- 
nite group of muscles and following a con- 
stant direction in its spread to the other mus- 
cles on the same side of the body. During 
such Jacksonian attacks consciousness is pre- 
served. In some instances the convulsion be- 
comes generalized and consciousness is lost. 
Characteristic tono-clonic convulsive seiz- 
ures, epileptiform in their general nature, 
appear but rarely as a first S)anptom of the 
disease. Momentary loss of consciousness, 
simulating attacks of petit mal may also be 
a first symptom. 

Involvement of the Special Senses. — The 
first symptom may declare itself in an in- 
volvement of the special senses. A gradual 
failure of vision or of hearing, or a failure 
of vision and hearing together, ringing in 
the ears, color-blindness, tinnitus, vertigo 
and double vision combined, homonymous 
hemianopsia, sudden blindness in one eye 
with pain in the region of the orbit and a 



paralysis of the internal and external ocular 
muscles, have all been observed as the initol 
symptom of meningovascular neurosyphiHs. 

Visceral Disorders. — ^Visceral disorders 
may furnish the first clinical evidence of the 
disease. Vomiting, with and without head- 
ache, may be protracted or recurrent and at- 
tended either by profuse diarrhea or con- 
stipation. Abdominal pain has also been 
noted, or a persistent and intractable cough 
with gastric pain occurring as paroxysms 
and sometimes followed by hiccough, befch- 
ing of gas and pain in the stomach, a sense 
of palpitation in the abdomen attended with 
palpitation of the heart; dysuria character- 
ized by difficulty in micturition, retention 
or partial incontinence, pain aaid burning on 
urination, urinary urgency with a voidancc 
of a small amount of urine. Impotence, with 
a loss of sexual desire, is sometimes the first 
symptom noticed. 

Psychic Disorders. — Psychic disturbances 
are common as the first symptom of the dis- 
ease. These disorders may result in more or 
less marked changes in personality, the de- 
velopment of unusual irritability emphasized 
by irrational outbursts of anger or extrava- 
gant expressions of disapproval, a general 
attitude of irritative discontent, or unusual 
outbursts of the emotions and irascibility. 
This state of mind may lead to a marked 
degree of motor agitation indicative of the 
patient's discontent. In a few instances such 
agitation seems to be uncoimected with any 
definite psychomotor incentive and repre- 
sents a more or less aimless motivation of 
impulses arising out of indefinite derange- 
ment in the sense of well-being. The individ- 
ual's efficiency and capability may become 
much impaired by these changes, and the de- 
parture from normal may be so pronounced 
as to attract the attention of his intimates 
and associates. 

On the other hand, the first symptom may 
present itself as a marked falling off fc 
interest, a lack of attention or power to 
concentrate, a desire to seek seclusion, 
an indifference, apathy or even repugnance, 
accompanied by the attitudes and appear- 
ance of depression with all the deprcca- 
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tory expression of the chronic malcontent. 
Hallucinations and delusions, particularly 
of persecution, inferiority and mysterious 
influence, may give the first indication 
of the developing disease. A disturbance of 
sleep resulting in irregular or protracted in- 
somnia with marked restlessness during the 
night, may serve as the first clinical signs of 
a slowly or rapidly developing meningovas- 
cular neurosyphilis. Usually with the insom- 
nia and restlessness the patient complains of 
a feeling of extreme nervousness or of as- 
thenia, of failure of memory and power to 
concentrate, of general weakness and debil- 
ity. Occasionally the first symptom is delir- 
ium, confusion, mania or stupor. Systematic 
examination of the patient generally reveals 
some degree of motor disturbance. These 
disorders appear in the appendicular mus- 
culature but are even more frequent in the 
muscles innervated by the cranial nerves. 
Disturbances of somatic sensation and 
mental status often constitute striking fea- 
tures as a result of the objective physical 
study of the patient 

DISTURBANCES OF THE NERVOUS SYSTEM 
ELICITED BY EXAMINATION 

Paralysis and Disturbance of Muscle 
Tone, Volume and Strength, — In a large 
proportion of cases some degree of paralysis 
may be discovered on examination. The loss 
of voluntary motor control may express it- 
self in a slight paresis, most commonly of 
the upper motor neurone type, evidenced by 
increased reflexes in the parts affected, the 
appearance of pathological reflexes, diminu- 
tion or loss in the superficial reflexes ac- 
companied by a more or less marked increase 
in the tone of the muscles. The volume and 
contour of the muscles show little change 
except such as may be occasioned by disuse 
of the limb. 

The distribution of such upper motor 
neurone paralysis may confine itself to one 
limb, commonly the arm. In certain in- 
stances, however, the monoplegic defect ap- 
pears in the leg. 

The most frequent form of paralysis is 



hemiplegia, in which the small muscles of 
the hand and forearm show the greatest 
amount of defect in volitional control. The 
muscles of the foot and leg also give evi- 
dence of marked change in voluntary activ- 
ity, the patient being unable to extend or 
flex the toes, or to extend or flex the foot. A 
degree of hypertonus may develop in the af- 
fected muscles to produce abnormal atti- 
tudes in the upper and lower extremity. 
The spasticity in the upper extremity holds 
the hand rigidly in a position flexed at the 
wrist, the fingers in adduction and flexed at 
the proximal and distal phalanx, the thumb 
adducted and held firmly against the index 
finger or flexed and held beneath the fingers 
in the palm. The forearm is held flexed at the 
elbow and the arm slightly abducted from 
the body, a position especially seen in the pa- 
tient during locomotion. Abnormal attitudes 
in the lower extremity are less pronounced, 
although the foot is often held rigidly in a 
position of plantar flexion with a slight 
degree of flexion of the leg upon the thigh. 
In less extreme cases of paralysis of one side 
of the body, such abnormal attitudes are 
wanting, and the loss of strength may be de- 
termined only by appropriate tests or ob- 
served in the fact tfiat the patient inad- 
vertently uses the paralyzed limb as little as 
possible. 

The hemiplegic defect may essentially disr 
appear only to recur. Such recurrent attacks 
of hemiplegia sometimes shift from one 
side of the body to the other. Hemiplegia ( 
may develop in the early or in the late stages 
of neurosyphilis. 

The hemiplegia may present itself as a 
completely ipsolateral paralysis, involving 
the face, tongue, arm and leg of the same 
side due to lesions of the cerebral cortex, the 
corona radiata or the internal capsule. The 
several varieties of alternating hemiplegia 
also occur, giving rise to the syndrome of 
Weber when the lesion is in the midbrain 
(paralysis of the eye muscles of one side 
and the arm and leg of the opposite side), to 
the syndrome of Millard-Gubler when the le- 
sion is in the pons (paralysis of one side of 
the face and opposite arm and leg) , or to the 
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syndrotne of lingual alternating hemiplegia, 
when the lesion is in the medulla (paralysis 
of one half of the tongue with paralysis of 
the opposite leg and arm). Other more ir- 
regular forms of hemiplegia also occur in 
combination with one or more of the cra- 
nial nerves. 

Budd cites 3 cases of hemiplegia which 
resulted from apoplectic seizures occurring 
in the different stages of constitutional 
syphilis. 

When the lesion confines itself to the 
spinal cord in its most usual site of involve- 
ment, namely, in the lower thoracic seg- 
ments, the paralysis is paraplegic in its dis- 
tribution, involving both legs. In this in- 
stance there is a marked increase in the ton- 
icity of the muscles, togetiier with an impair- 
ment in volitional control. Certain cases, us- 
ually of the congenital type, show some de- 
gree of paralysis of the upper motor neurone 
type in all four extremities. The lesion upon 
which this disturbance is based is an agene- 
sis or disturbance in development. Under 
such conditions the muscles in the upper ex- 
tremity at first show hypertonicity with ab- 
normal attitudes and increased reflexes. 
Later these muscles begin to atrophy, and 
contractual deformities appear in the arms 
and hands. At this time spastic paraplegia 
usually develops. Examination of the pa- 
tient may reveal the fact that a spastic paral- 
ysis has involved both legs and one arm, 
thus producing a loss of power having a 
hemiparaplegic distribution. 

In contradistinction to the upper motor 
neurone type of paralysis which is character- 
istic of the great majority of patients suffer- 
ing from meningovascular neurosyphilis, a 
flaccid paralysis occurs in some instances. 
This paralysis is accompanied by a decrease 
or disappearance of the deep reflexes, a loss 
in the contour and volume of the muscles in 
the affected parts, and a marked reduction in 
the muscular tone. Paralysis of this kind oc- 
curs in the leg in consequence of a syphilitic 
neuritis of the sciatic nerve. It may also af- 
fect one or both arms, either as the result of 
a sjrphilitic neuritis or a syphilitic radiculitis. 
Less commonly, syphilitic endarteritis in- 



volves the ventral gray columns of the cotd 
in the cervical or lumbrosacral r^gioai, and 
produces a flaccid paralysis with loss of 
flexes, resembling in all its principal 
the motor disturbance of anterior poliomye- 
litis. Paralysis of this kind is usually stowly 
progressive and tends to extend from one 
segment of the limb to another and grad- 
ually to involve large areas of the body 
musculature. 

Gait. — In a certain percentage of cases 
examination of the gait shows a disturbance 
in locomotion. In my series of cases 23 per 
cent showed defects in gait. These disturb- 
ances may be slight, arising from weakness 
in the muscles of one or both legs; but often 
result from such a marked degree of spas- 
ticity as to render walking barely possible. 
In lesions affecting the spinal cord, the gait 
usually presents a paraplegic defect with a 
tendency to cross-legged progression. The 
rigidity in the legs also produces a columnar 
effect in walking, each leg being moved for- 
ward stiffly, the foot dragged along the 
ground with a shuffling sound, the toe turned 
inward and oftentimes with a loss of the 
normal heel-toe time element, the heel strik- 
ing the ground after the toes or simultan- 
eously with them. In rarer instances of dis- 
turbed locomotion the heel does not come to 
the ground at all, the degree of spasticity be- 
ing such that each step produces several os- 
cillations up and down, the toes being turned 
inward and the knees rubbing against each 
other or one leg crossed in front of the other. 
The defects of the spastic paraplegic gait arc 
often augmented by a marked incoordina- 
tion, causing the patient to stagger, and pro- 
ducing an ataxic spastic paraplegia. 

Lesions producing paralysis of one side of 
the body give rise to a more or less pro- 
nounced hemiplegic gait, with a dragging of 
the paralyzed leg, the toes turned out in 
eversion and dragged along the ground witii 
an audible shuffle at each step. In addition to 
this disorder in the lower extremities, the 
automatic associated movements normally 
observed in the arm are greatly altered. The 
paralyzed arm, with each step of the sound 
leg is held in abduction from the body, the 



Meningovascular Neurosyphilis 



291 



forearm flexed at the elbow with a consider- 
able exaggeration of the backward and for- 
inrard movements of the arm. 

Occasionally the gait is disturbed by a 
peripheral paralysis often affecting the an- 
terior tibial nerve and giving rise to steppage 
gait with foot-drop. The lesion may involve 
the ventral column cells of the spinal cord, 
producing a bilateral lower motor neurone 
paralysis with double toe-drop, and in a few 
cases it affects the innervation of the gluteal 
and hamstring muscles in such a way as to 
produce a waddling gait in many respects 
similar to that seen in dystrophies. 

Coordination. — Equilibratory coordina- 
tion is often disturbed in this form of syph- 
ilis, the patient showing a Romberg sign in 
about 16 per cent of cases. This disturbance 
appears to be due to interference with the 
sensory tracts from the proprioceptive sys- 
tem, largely those concerned in muscle- joint 
sensibility. The patient finds difficulty in 
standing with the feet together and eyes 
open ; this act is even more difficult with the 
eyes closed. Standing on one foot or the 
other also develops some degree of disturb- 
ance in maintaining balance. Coordination 
not concerned in equilibration suffers in a 
small number of cases. The finger-to-nose, 
finger-to-finger tests, particularly with the 
eyes closed, as well as the pointing tests, all 
. develop slight inaccuracies in the synergic 
control of the muscles. These defects are 
most prominent near the end of the move- 
ment, as the patient is about to reach the 
goal of the act. The heel-to-knee tests also 
develop some degree of inaccuracy in the 
synergic action of the muscles. Adiadocho- 
Idnesis (inability to perform succession 
movements with equal facility in both upper 
extremities or in the feet and legs) has been 
observed, but is of rare occurrence. Dys- 
metria is equally infrequent, although some 
slight degree of disturbance in the measure- 
ment of distances of skilled acts is observed 
in many cases. It should, however, be con- 
sidered as a mild degree of as3mergia. 

Reflexes are variously affected. In 65 of 
the cases considered in this series, the deep 
tendon reflexes were recorded as being 



normal ; in 44 the responses were increased, 
while in 8 there was a general decrease in 
the activity of the response. In 11 cases the 
knee-jerks were recorded as being absent, 
while the other deep reflexes were either 
normal or somewhat depressed. The absence 
of the knee-jerk, tmassociated with muscular 
atrophy or fibrillation, is an evidence of in- 
volvement of the dorsal root by the meningo- 
vascular process. In other cases, when there 
has been atrophy and fibrillation of the 
anterior thigh muscles, the loss of the knee- 
jerk may be attributed to the morbid pro- 
cess attacking the ventral gray matter of the 
cord. In the great majority of cases, how- 
ever, the loss of the knee-jerk is dependent 
upon the interruption of the sensory side of 
the reflex arc — a process of strangulation 
of the dorsal root as it passes through the 
membranes and approaches the cord. 

In 26 of the cases the reflexes were un- 
equal, usually a definite hyperexcitability of 
one side as compared with the other. In 
many of these cases this phenomenon was 
associated with a loss of the superficial cu- 
taneous reflexes of the abdominal wall and 
the presence of pathological reflexes on the 
same side. This combination indicates the 
presence of some sort of hemiplegic acci- 
dent in the course of die disease, either 
spinal or cerebral in location. 

The superficial reflexes were absent in 1 1 
and unequal in 13 of the cases recorded. 
This loss or inequality was almost con- 
stantly associated with other evidences of 
hemiplegic defects. In a certain number of 
cases the loss of the superficial abdominal re- 
flexes seemed to be a part not of a hemi- 
plegic defect but of a diffusely scattered 
multiple lesion symptom-complex. 

Abnormal reflexes were present in 23 
cases. Usually the Babinski reaction alone 
was present, but in some instances all the 
corroborative tests were present also. Usu- 
ally, as mentioned above, the Babinski re- 
action was associated with other evidences 
of hemiplegic defect, but in certain cases it 
evidenced a widespread involvement of the 
spinal cord, being bilateral in 4 cases. 

Skilled acts arc frequently disturbed. Al- 



292 



Meningovascular Neurosyphilis 



though apraxia in the strict sense is not a 
common symptom, some degree of disorgan- 
ization in the control of skilled movements is 
observed. in many cases. This more especi- 
ally affects the skilled acts necessary to 
speech, producing dysphonia or, in more ex- 
treme bulbar cases, aphonia. When the le- 
sion in the speech areas is cortical or sub- 
cortical, aphasia in one of its several forms 
occurs. In my series of cases 13 per cent pre- 
sented a sensory or motor aphasia. The 
speech disturbance may amount only to a 
slight disorder of the sensory type in which 
spontaneous speech is disturbed, together 
with the power to enumerate and denomin- 
ate properly, an inability to speak from 
dictation or read aloud, to read from dicta- 
tion, the misuse of words, speaking ungram- 
matically out of proportion to the patient's 
education, perseveration, or the use of an 
actual jargon. In other instances the speech 
defect is more distinctly motor, the sensory 
control and understanding of spoken lan- 
guage being retained with more or less 
complete power of emissary speech. The im- 
pairment is usually accompanied by some 
degree of defect in handwriting. 

Abnormal Involuntary Movements. — ^The 
most common form of abnormal involun- 
tary movement occurs as localized spasms or 
more extensive movements involving one 
half of the body in the manner of a Jackson- 
ian attack, or as a generalized convulsive 
seizure. Isolated spasms in the arm or leg oc- 
cur most frequently as the result of menin- 
geal irritation to the cortex. This also is the 
case in the hemisomatic convulsion involv- 
ing one side of the body. Vascular lesions in- 
volving the deeper structures of the brain 
also give rise to this type of seizure. Gener- 
alized convulsions are of common oc- 
currence in meningovascular neurosyphilis 
as well as in parenchymatous forms. This 
disturbance may be the result of a diffuse 
syphilitic endarteritis involving the deeper 
structures of the brain, or a diffuse syphil- 
itic meningitis of the convexity and base of 
the brain. Tremors of a fine and rapid vari- 
ety in the extremities, tongue and face ap- 
pear occasionally in patients suffering from 



diffuse syphilitic endarteritis and arc most 
pronounced during exacerbations in the 
course of the disease. In a few instances a 
tremor resembling that of paralysis agitans 
in rate, rhythm, amplitude and distribution, 
has been reported in connection with neuro- 
syphilis. Myoclonic and fibrillary twitchings 
in the muscles, although rare, appear in con- 
nection with the spinal form of the disease, 
due to involvement of the ventral gray col- 
umns of the cord or the nerve roots. They 
are indicative of a degenerative process 
compromising the integrity of the muscular 
tissues. Athetoid and choreiform move- 
ments, although rare, have been observed as 
the result of neurosyphilis. These disorders 
are now believed to be due to involvement 
of the corpus striattun, the red nucleus or 
subthalamic region of the interbrain. 

Abnormal associated movements are of 
frequent occurrence in neuros3rphilis, espec- 
ially in upper motor neurone paralysis of the 
hemiplegic type. Observations concerning 
these pathological associations in motor ac- 
tivity are of such interest in all cases of hemi- 
plegia as to warrant more extensive attention 
than they usually receive. The paralyzed side 
of most sjrphilitic hemiplegics will manifest 
upon examination a number of these abnor- 
mal associated movements. Among these arc 
the pronation sign of Striimpell, which con- 
sists of pronation of the forearm on passive 
flexion at the elbow ; the thumb sign of Hoff- 
mann, consisting of flexion of the thumb on 
snapping the finger nails of the paraly^^ 
hand ; the thumb sign of Klippel-lVeil, con- 
sisting of flexion of the thumb on passive 
extension of the fingers ; the trunk-thigh sign 
of Babinski, consisting of elevation of the 
affected leg determined by the effort of the 
patient to sit up from the recumbent posi- 
tion, the reinforcement sign of Babinski, 
consisting of elevation of the affected 1^ 
when pulling on the hand ; die tibialis sign of 
Striimpell, consisting of the dorsal extension 
of the foot on flexion of the leg at the knee; 
the coughing sign of Huntington — the sharp 
elevation of the affected leg when the pa- 
tient coughs. All of these signs are to be re- 
garded as confirmatory of an upper motor 
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neurone lesion, usually in the intracerebral 
portion of the pyramidal course. 

Disturbances in Sensation. — Sensory dis- 
turbances, though less common than motor 
disorders, were found in 18 per cent 
of my series of 155 cases, and this propor- 
tion is in general accord with that of other 
observers. As a rule, the most marked sen- 
sory disturbances are those occasioned by 
spinal cord and nerve involvement. Subject- 
ively, they consist of dysesthesias and pares- 
thesias, that is, abnormal sensations of 
in^hich the patient complains, such as numb- 
ness, tingling or burning, or the perversion 
of sensory stimuli in such a manner that a 
pinpoint produces a sensation of burning, 
ivarmth or cold a sensation of pain, touch 
and light pressure a sensation of pain, and 
deep pressure a sensation of burning. Occas- 
ionally the distribution of the sensory dis- 
turbance is hemisomatic, in consequence of 
a cortical or subcortical lesion in the parietal 
area of the brain. In such instances all qual- 
ities and modalities of sensibility are af- 
fected. In lesions limited to the higher asso- 
ciative areas of body sensibility (superior 
parietal convolution) hemi-astereognosis oc- 
curs, as the result of which the patient is un- 
able to identify by palpation the form, size, 
weight and consistency of familiar objects. 
Deeper lesions situated in or near the poster- 
ior limb of the internal capsule produce a 
similar astereognosis in combination with 
homonymous hemianopsia due to involve- 
ment of the optic radiation. Rare cases in 
which the major pathological change is con- 
fined to the lateral part of the thalamus 
show marked sensory changes characteristic 
of the thalamic syndrome in which there is 
a loss of acuity in all types of sensibility, the 
presence of spasmodic pains in one half of 
die body, and a peculiar elevation in the af- 
fective reaction to stimulation of the anes- 
thetic areas of the body. Pain in association 
with diminution of sensory acuity or even 
anesthesia may occur, having a peripheral 
distribution in nerve zones or root and seg- 
ment zones, as in radicular and spinal in- 
volvement. This latter change is indicative 
of morbid processes in or about the dorsal 



root at its point of entrance into the spinal 
cord. 

In only a small proportion of the cases was 
there any evidence of disturbances in the 
deep sensibilities. Vibratory sense was im- 
paired or lost in about 2 per cent of the cases 
recorded. The sense of movement, muscle- 
joint and tendon sense were involved in only 
a few cases, and in these cases affected more 
the lower than the upper extremities. In 
general, the deep sensibilities were relatively 
infrequently affected, and when affected the 
disturbance was comparatively slight. 

Cranial Nerves. — One or more of the cra- 
nial nerves are frequently affected in neuro- 
S}^hilis, especially in the diffuse and cere- 
bral forms. In my series of 155 cases, in- 
volvement of one or more of the cranial 
nerves occurred in 70 per cent. Of these the 
optic, oculomotor and facial nerves were 
most often involved. 

The olfactory nerve on one or both sides 
showed departure from the normal in 2 per 
cent of the cases. This involvement resulted 
symptomatically in a reduction or loss of the 
sense of smell. In addition to this anosmia, 
cases of perverted olfactory sensibility are 
observed, and also olfactory hallucinosis. 
When the latter is present the patient com- 
plains either of disagreeable or agreeable 
odors, more or less constant, without exist- 
ence of the corresponding stimulus in the en- 
vironment This sensory hallucination is 
subject to exacerbations which frequently 
terminate in a peculiar state of mind, giving 
the patient a sense of unreality or remote- 
ness, and creating an indefinable impression 
in his mind that he has experienced similar 
circumstances frequently in the past. This 
sense of remoteness and reminiscence cul- 
minates in a feeling of distress and may be 
attended by a generalized convulsion. The 
entire symptom^omplex, beginning with tfie 
olfactory hallucination and terminating with 
the convulsion, is known as an uncinate fit. 
It is due to a lesion in or near the uncus 
situated at the tip of the temporal lobe. 

Optic Nerve, — Neurosyphilis of the men- 
ingovascular type is often acompanied by 
symptoms referable to pathological changes 



294 



Meningovascular Neurosyphilis 



in the second nerve. The clinical signs of 
this change are manifest as papilledema, 
optic neuritis, neuritic atrophy and simple 
atrophy. In the majority of cases these 
changes in the optic nerve are associated 
with basal meningitis. Choked disc, when 
present, usually affects both eyes, although 
the papilledema may be greater in one disc 
than the other. Optic neuritis, on the other 
hand, frequently remains unilateral. Choked 
disc is generally accompanied by marked in- 
crease of intracranial pressure, while the 
neuritis is indicative of an extension%of the 
syphilitic process into the optic sheath and 
finally into the optic nerve itself. Gumma- 
tous meningitis may primarily affect the op- 
tic chiasm or one of the optic tracts, in con- 
sequence of which visual disturbances exist 
without demonstrable changes in the fundus. 
Hemianopsia, either bitemporal in its dis- 
tribution and due to involvement of the optic 
chiasm, or homonymous, due to a lesion in 
one of the optic tracts or optic radiation, is 
not infrequently seen as a result of syphilitic 
endarteritis, basal meningitis or thrombosis. 
Homonymous hemianopsia also occurs from 
large gummatous areas or areas of softening 
involving the occipital lobe. In rare instances 
the distribution of the defect in the visual 
fields is that of a binasal hemianopsia. 

Syphilitic endarteritis, gummatous growths 
and diffuse meningitis extending along the 
course of the optic fibers and compromising 
vision are a common occurrence. Syphilitic 
involvement of the peri-orbital fascia of one 
or both eyes may produce sudden blindness 
preceded by severe headache and followed 
by optic atrophy. A change in tfie op- 
tic nerve secondary to neuritis or perineuri- 
tis, caused by a gummatous process in the 
base of the brain, may produce a neuritis 
descendens. This frequently affects the 
macular bundle in the nerve and produces a 
central scotoma with blindness or blurring 
in the center of the visual field. In certain 
cases the deeper fibers of the optic nerve are 
involved, the macular bundle escaping path- 
ological change. As a result, diffuse or peri- 
pheral scotoma is produced, with all grades 



of partial blindness. It is obvious from 
facts that all degrees of amaurosis occur in 
consequence of a syphilitic involvement of 
the optic mechanism, varying from liniilrri 
scotomata in the center or periphery of 
visual fields to complete blindness. 

The pathological changes affecting the 
ceptor system of the optic mechanism, par- 
ticularly the retina, may result in syphilitic 
retinitis which usually develops in the scc- 
ondar}' stage and exists apart from a chori- 
oiditis. The macula is most frequently the 
seat of the involvement, although any part 
of the retina may be affected. Syphilitic ret- 
initis is also seen in congenital syphilis. Rei- 
initis proliferans is a rarer pathological 
change in patients suffering from neuro- 
syphilis. It sometimes follows syphilitic ret- 
initis. The vision is greatly impaired and 
may be entirely lost. The development of 
new tissue by its contraction causes pudcer- 
ing and detachment of the retina. 

Chorioiditis is of more frequent occur- 
rence than retinitis. Although the close as- 
sociation of the choroid and retina is con- 
ducive to involvement of tfie latter in diori- 
oiditis, the retinitis is usually secondary. 

Papillitis, with some degree of swelling 
of the nerve head, is often seen due to gum- 
mata developing in the basal porticm of the 
brain. Increased intracranial pressure is un- 
doubtedly responsible for the disc changes, 
although a meningitis of syphilitic origin is 
capable of producing these disturbances. 

Thirteen per cent of my cases showed 
pathological changes in the fundi; 33 per 
cent were noted as normal, while in 54 per 
cent no statement as to the condition of the 
eyegrounds was made. 

Hughlings Jackson describes a case of at- 
rophy of the optic nerve occurring in a boy, 
due to congenital syphilis, and another case 
of necrosis of the frontal bone and atrophy 
of the optic nerve in acquired syphilis. The 
sudden loss of sight was unaccompanied by 
evidence of local disease in the eye such as 
is generally recognized as syphilitic. 

[To he concluded in the November number] 
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The subject of disturbed motor function 
has been carefully studied for many years 
with some interesting results especially in the 
clinical field. Motor defects, however, have 
proved elusive to exact interpretation and 
in many respects knowledge in this particular 
field is still in need of assiduous cultivation. 
It seems probable that the principal difficulty 
lies in the present imperfect understanding 
of vertebrate motion as a whole, and in this 
light the interpretation of disorders in the 
complex motor mechanisms of man appears 
all the more perplexing. It has been apparent 
to the authors and others interested in this 
important topic that only by a combination 
of many different methods may the problems 
involved in the motor disturbances be solved. 
The object of this paper, therefore, is to 
present certain newer methods of study 
which may be applied to these disorders, and 
at the same time to demonstrate the results 
derived by an application of the methods 
to certain well-defined groups of motor 
disorganization. 

Weisenburg, a few years ago, demon- 
strated the value of cinematographic repro- 
duction in the study of nervous diseases. In 
the present investigation more recent de- 
velopments in photography with the high 
speed- camera are introduced in the analysis 
of deformities in motion. 

In an attempt to analyze and record the 



disturbances of motility, one is impressed at 
the outset by the inadequacy of the nomen- 
clature employed in describing various types 
of abnormal motion. Most of the terms in 
common use not only fail to be descriptive, 
but lexicologically many of them are non- 
descripts. For the present and until adequate 
replacements in terminology may be made, 
it seems desirable to adhere to the accepted 
nomenclature. 

METHOD AND MATERIAL 

Ultra-rapid moving pictures of patients by 
means of the "Novograph" camera were 
taken at the rate either of one hundred and 
sixty or three hundred exposures per second. 
The ordinary cinematographic rate is sixteen 
exposures per second, so that the ultra-rapid 
rate is from ten to eighteen times as fast. 
The normal rate of projection on the screen 
offers opportunity for the study of every 
component in each movement. The motion, 
thus slowed down, serves as the basis for 
what we have called bradykinetic analysis. 

In studying each of these types photo- 
graphs were made simultaneously at the 
usual and also at the ultra-rapid rate of ex- 
posure. The screen reproduction of these 
pictures first shows the subjects photo- 
graphed at the regular cinematographic rate, 
followed by the pictures taken at the ultra- 
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rapid rate, Ixith sets of photographs Ijeing 
reprrxluced at the usual cinematographic rate 
of sixteen pictures per second. 

The material upon which these studies 
were made consisted (ft patients selected 
from the neurological wards of the Monte- 
fiore Hospital for Chronic Diseases. In 
this selection special attention was given 
to securing patients showing marked motor 
disorders the general characters of which 
have been the subject of much debate and 
have also occasioned not a little discussion in 
classification and nomenclature. The motor 
disorders submitted to bradvkinetic analv- 
sis include choreiform movements, torsion 
spasms, extreme intention tremors and cere- 
l)ellar ataxia. The.se motor defects occurred 
in cases of chronic degenerative chorea, 
astasia abasia, dystonia musculorum deform- 
afis, multiple sclerosis and congenital cere- 
bellar aplasia. 

In all the cases studied the motor defect 
was characterized by some pronounced ab- 
normal and adventitious element of motion 
which produced a definite deformity of 
movement. Such adventitious motor ele- 
ments we have endeavored to describe as 
objectively as possible in the following 
enumeration of them: 

1. Regular and rhythmical oscillations of 
parts of the f)ody during muscular inactivity 
or in volitional action. 

2. Irregular arrhythmical oscillations of 
parts of the body during volitional motion. 

3. Sudden isolated twitches of the mus- 
cles producing involuntary movements or de- 
flecting the course of volitional motion. 

4. Sudden successive twitches of muscles 
producing involuntary movements or deflect- 
ing the course of volitional motion. 

5. Sustained mobile spasms of nijiscles 
during volitional motion producing rhyth- 
mical distortions of the limb, trunk or lim- 
ited parts of the body during activity of the 
particular part. 

6. Sustained tonic spasms of limited 
groups of muscles during volitional motion 
which retard or deform the resulting move- 
ments. 

7. Sustained tonic spasm in a large num- 



l)er of muscle groups during activit>- or in 
rest, producing distortion of the body to- 
gether with marked deformity of motion 
during action. 

I. ANALYSIS OF A CASE OF CHRONIC 
DEGENERATIVE CHOREA 

This patient was a married woman, thirty- 
six years of age, bom in Russia. She was 
the mother of five healthv children. Her 
present illness began when she ^^as thirtj'- 
one years old during the fifth month of a 
pregnancy. Without apparent cause there de- 
veloped irregular, purposeless, involuntary 
movements in all segments of the body. A 
gradual change in conduct was also obsened 
which apparently affected the faculties oi at- 
tention and concentration. She showed lack 
of interest in her family and in affairs gener- 
ally, with a progressive mental deterioratioa 

The cinematographic study of the patient 
at the normal rate of projection showed a 
variety of meaningless and purposeless de- 
formities of motion such as facial grimacing, 
continuous movement of the eyeballs to- 
gether with sudden twitchings in the trunk, 
limbs and head. These movements were 
somewhat too rapid for the typical Htmting- 
ton's chorea. There was incessant jaw mo- 
tion as in grinding the teeth, and the tongue 
and lips smacked at irregular intervals. The 
abdominal muscles were in almost constant 
play. 

By ultra-rapid photography, the projection 
revealed striking differences for interpreta- 
tion. The component elements of the de- 
formities of motion were clearly discernible, 
and what appeared to be twitching, purpose- 
less movements were seen to have definite as- 
sociative significance. They comprised a 
series of symbolic attitudes indicative of 
emotion. The photographic analysis reduced 
the speed of movement and resolved the 
motions of the trunk and extremities into 
segmental components. These movements 
now appeared as those of approach and re- 
treat, expressing the appeal of entreaty or 
negative self-feeling of shame. They clearly 
represented an emotional flux recognized as 
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a functional element in some patients with 
this type of chorea. 

The posing and attitudinizing, so impres- 
sive in. other well-recognized organic dis- 
eases, suggest a close anatomical relation of 
these symbolic movements to the basal gang- 
lia of the forebrain. The thalamus and the 
corpus striatum which are functionally as- 
sociated with sensorimotor complexes serve 
as the centers especially controlling auto- 
matic associated acts and attitudes express- 
ing the fundamental emotions. In this light 
it seems fair to presume that such attitudes 
as express emotional states in true hysteria 
may have their subconscious controlling level 
in these basal ganglia. 

Another interesting feature in the brady- 
kinetic analysis was the extreme hyperexten- 
sion of the left leg at the knee as the patient 
walked. In this patient the attitude of the 
limb appeared to be the result of kinetic 
overflow within the extensors, the check of 
the antagonistic flexors being defective. The 
extreme slowness of the antagonistic check 
response together with a singular wave re- 
action seen in the extensors suggested a pos- 
sible failure of elements constituting the so- 
called static mechanism. A similar failure 
in stabilizing the kinetic flow is seen in the 
study of the dystonias, and the imbalance in 
the synergic units points to a defect in the 
synergizing influence of the cerebellar re- 
flex circuit. 

In summary, the analysis of this case of 
degenerative chorea discloses a combined de- 
fect, in part affecting the kinetic mechanism 
controlling automatic associated movements 
and attitudes expressive of the emotions, in 
part due to impairment in the static mechan- 
ism maintaining posture. (Fig I.) 

II. ANALYSIS OF A CASE OF CHRONIC DEGEN- 
ERATIVE CHOREA WITH SOME ELEMENTS 
SUGGESTIVE OF DYSTONIA 

The patient was thirty-six years of age. 
About two years previous he became "ex- 
tremely nervous" and developed slight 
twitching in the lower extremities, soon ac- 
companied by a staggering and uncertain 



gait. Four months later the upper limbs par- 
ticipated in motor restlessness, consisting of 
involuntary **flinging" about of the arms fol- 
lowed by shrugging movements of the shoul- 
ders. The same disturbance involved muscles 
of the head and neck. A corkscrew-like mo- 
tion, chiefly of the trunk, completed the mo- 
tor disorder. 

When admitted to the Montefiore Hosr 
pital he had the attitude, movements and gait 
of Huntington's chorea. 

By bradykinetic analysis the attitudinizing 
and symbolization, so evident in the first 
case, were apparently distinctly those of hurl- 
ing or lifting and were too definite in pose 
and in poise to be a mere chance overflow 
of kinetic energy into purely accidental de- 
signs. Unquestionably there was an element 
of purpose in these attitudes. The postures 
were those of aggression and attack, thus ex- 
pressing what may be expected of the more 
positive character of the male emotive mech- 
anism. An extensor elevation of the foot 
(not seen in the accompanying photographic 
illustrations) as the patient stepped forward) 
and also a corkscrew-like movement of the 
trunk upon the pelvis, appeared to be dis- 
tinctly dystonic elements and suggested a re- 
lationship between the dystonias and this 
type of chorea. 

In all the cases presenting clinical features 
that seem to involve the posturing and atti- 
tudinizing mechanism, the motor elements 
which determine posture seem to be dis- 
organized. In cases of this type the agonist 
and antagonist are apparently not harmon- 
iously cooperative. This becomes manifestos 
the several muscles are studied in their 
slow interplay. Comparison by means of 
bradykinetic analysis readily demonstrates a 
marked difference between disturbances due 
strictly to cerebellar disintegration of the 
synergic unit, and those forms of striatal 
disintegration whose pathological anatomy 
probably lies in the corpus striatum and its 
immediate basal connections, especially with 
the red nucleus. 

As many observers have pointed out, 
there is doubtless an intimate anatomical 
pathological relationship between the various 
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deformities of motion of the striatal type, 
and in all of our cases a study of the muscle- 
group activities brings clinical confirmation 
of this fact. 

The prolonged pronation spasms in this 
patient and the marked overaction of the 
extensor muscles holding the raised foot 
upon the toes, clearly belonged to the group 
of sustained mobile spasms producing rhyth- 
mical distortions of the limbs and bodv dur- 
ing motion. This phenomenon is particularly 
prominent in the dystonias. 

The tendency of trunk distortion was dis- 
closed as a sudden unilateral pull of flexor 
trunk groups. The torsion in this case in- 
volved rather the upper trunk segment in 
contrast to that seen in dystonia. There was 
a suggestion, too, of tic element in the 
choreic movements which involved especially 
the axio-appendicular groups of the upper 
extremities. Analvsis certainlv demonstrates 
a variety of elements common to many 
entities. (Figs. 2 and 3.) 

In summar}', the analysis of this case of 
degenerative chorea discloses the fact that 
sudden isolated twitches of the muscles pro- 
ducing involuntary movements or deflecting 
the course of volitional motion are to be as- 
sociated with disturbance in the striatal and 
cerebellar mechanisms, and that the attitudin- 
izing, although different from that observed 
in the woman suffering from the same dis- 
ease, is basically similar in being expressive 
of primitive emotions. In the case of the 
male these emotions have a positive self- 
feeling tone representative of aggression and 
attack in contrast to the female where these 
emotions have their expression as negative 
self-feeling tone in reactions of appeal and 
retreat. The sustained tonic spasms produc- 
ing distortions are manifestations of hyper- 
kinetic innervation of muscles recognized as 
the essential part of the syndrome in those 
motor disorders known as the dystonias. 

III. ANALYSIS OF A CASE OF MULTIPLE 
SCLEROSIS WITH ASYNERGIC MOVEMENTS 

The patient, a watchmaker, forty-eight 
years of age, first noticed, when he was 



thirty-two years old, a slight and occasional 
defect in vision, with numbness in his fingers 
which occurred from time to time. A vear 
later he began to be troubled with a tremor 
in his right hand especially when executing 
the more delicate manipulations of his trade. 
This tremor gradually spread until it in- 
volved his entire body. He soon developed 
difficulty in walking, and in the course of 
three years his locomotion was so mudi 
compromised by a spastic paraplegia that he 
was forced to give up his occupation. It was 
about this time that the nature of his malady 
was recognized. 

The study of this case at normal photo- 
graphic speed discloses many confusing 
movements as the subject attempts the 
"finger-to-finger" approximation test He 
illustrates particularly well a phenomenon 
which, in part, characterizes the motor dis- 
turbances of disseminated sclerosis, the so- 
called intention tremor. These abnormal 
movements during voluntary effort were, 
from an early period in the history' of his 
disease, very extensive, and comprised, in- 
deed, the only symptom present for some 
time. Original observers of the case placed it 
among functional disorders. 

The analytic projection shows a disinte- 
gration of the synergic units throughout the 
body. Agonist and antagonist are not coor- 
dinated. The extensor check fails to hold tlie 
flexors and the reverse is also true. 

This disorganization is especially obvious 
in the finger-to-finger test as the point of 
destination and finer approximation is ap- 
proached. In slow motion the disproportion 
in flexion, extension and supination is clearly 
seen. The arms shoot far beyond the point 
desired (the analytic photography greatly 
reducing the speed), they are overextended 
and again overflexed. The obtrusive feature 
is a motor disorganization showing disso- 
ciation of muscular harmony and asynergia 
between dominant and check groups of mus- 
cles. As has been shown by Weisenburg 
and Tilney, this type of motor phenomenon 
is indicative of cerebellar disturbance. The 
groups of muscles of the tnmk and extremi- 
ties are also involved. The case is one of 
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integrative asynergia. It would seem then 
that the "tremor" of multiple sclerosis is of 
cerebellar origin, that a case such as the one 
studied must involve extensive cerebellar 
areas. (Fig. 4.) An even more definite con- 
ception of cerebellar asynergia is acquired by 
a study of a case of cerebellar agenesis. 

In summary, the analysis of this case of 
multiple sclerosis reveals the fact that the so- 
called intention tremor is a static defect due 
to the dissociation of the synergic units of 
the body consequent upon disproportionate 
innervation of the dominant and check ele- 
ments in the muscle groups. 

IV. ANALYSIS OF A CASE OF ASTASIA ABASIA 
WITH EXCESSIVE ISOLATED AND SUCCES- 
SIVE SPASMS 

The patient was a young girl, seventeen 
years old, apparently with nothing in her 
family history to cause the onset of a pro- 
found psychoneurosis. The abnormal move- 
ments consisting of isolated and successive 
muscular spasms had their exciting cause 
some four years previous in the fear of a 
thunder storm. Associated with these move- 
ments was a psychic attitude of dread with 
sudden increase of the motor agitation and 
facial expression of anxiety upon any sud- 
den noise. Up to that time there had been no 
disturbance of consciousness nor had there 
been objective or subjective sensory symp- 
toms of hysterical nature. 

The motor manifestations were those of 
astasia abasia, the patient being unable to 
stand or walk without support. 

At normal speed photography, as the pa- 
tient stood and walked with support, the 
gait was not suggestive of any organic 
nervous disease. The segments of the body, 
as the muscles moved the joints, acted in 
harmony and unison; there was no dis- 
integration of the synergic units. The lower 
extremities in walking performed a series of 
short steppage movements, and in standing 
these continued in rapid succession. An- 
alyzed under increased photographic speed, 
rhythmic, well poised, fully coordinated, nor- 
mally synergic phases of voluntary move- 



ment followed in regular order. Their con- 
trast with the preceding studies of organic 
deformities of motion leaves no doubt of the 
different character of each. These move- 
ments clearly bespeak an intense self-con- 
sciousness with acute apprehension of im- 
pending danger. They are more complex and 
studied than the more direct instinctive re- 
actions to fear. Their elaborate character is 
in marked contrast to the simpler attitudin- 
izing in chorea. 

Another muscular phenomenon was ob- 
served in this case, namely, a vermicular 
muscle wave. This was not the result of any 
artificial or mechanical effect and must have 
depended upon some inherent quality of the 
muscle groups. The muscle bellies them- 
selves were apparently the seat of gross 
morphological changes. Whether this phe- 
nomenon is pathognomonic of functional 
motor disturbances can be determined only 
upon bradykinetic studies in many other 
cases. Mr. C. P. Watson, President of the 
Novograph Company, whose experience 
with screen photography is vast, and who 
had witnessed film productions of many ath- 
letes and others under varying conditions of 
muscular activity, had not previously ob- 
served this vermicular wave. In the normal 
projection of this girl there was no sugges- 
tion of this wave, but in slow motion analy- 
sis the wave was immediately recognized 
passing slowly from below upward through 
all the muscles of the right lower extremity 
from ankle to hip. This appearance resembles 
the successive surface movements when a 
strong wind sweeps a field of wheat. It 
would be of interest to study by bradykinetic 
analysis a number of functional disturbances 
in which the somatic musculature is involved. 
Possibly this wave as demonstrated in this 
patient is a condition found only in what we 
are wont to call non-organic or functional 
disorders. 

Note: Some few weeks after the photo- 
graphic presentation and following a fright, 
the patient suddenly passed into a kind of 
hypnotic sleep from which she could not be 
aroused even by the strongest stimuli, includ- 
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ing faradic current of great intensity. In 
the beginning of this state the girl screamed 
continuously, had tonic and choreic convul- 
sive seizures and assumed bizarre, emotional 
attitudes. She would constantly repeat, "I 
am afraid," but could not be aroused to any 
form of conscious response. There was cor- 
neal as well as general anesthesia. The con- 
dition continued for some three or four 
days. She was regularly tube- fed and cathe- 
terized. The irregular convulsive seizures 
were really a marked intensification of previ- 
ous movements with an intense psychic 
phase added ; they w^ere so violent as to yield 
only to chloroform narcosis pushed beyond 
the primary stage. The patient at no time 
showed signs of exhaustion. There were 
several periods of these seizures, each last- 
ing a few days. It seems to be of some sig- 
nificance that the patient was restored to 
consciousness by the playing of phonograph 
records. A more careful study of the intri- 
cate psychic associations was not made. The 
patient has since markedly improved psy- 
chically, but it is of interest to note that the 
toes in which intense flexor movements 
were observed on the screen have since as- 
sumed a definite and fixed attitude in the 
flexor position, though in sleep they at 
times become relaxed. (Fig. 5.) 

In summary, the analysis of this case of 
astasia abasia reveals the fact that the irregu- 
lar, sudden twitchings of the muscles which 
disturbed locomotion were in reality highly 
complex and expressive of acutely con- 
scious and psychically much magnified fear. 
These movements are in marked contrast to 
the simpler attitudinizing of chorea. The 
wavelike contraction in the muscles of the 
leg requires further study before a complete 
analysis of it may be offered. 

V. ANALYSIS OF THREE FAMILIAL CASES OF 
DYSTONIA MUSCULORUM DEFORMANS (a 
BROTHER AND TWO SISTERS ) 

We are indebted to Dr. I. Abrahamson for 
the opportunity of studying this series of 
cases. 

In this family group of dystonia muscu- 
lorum deformans, each member presented a 



different degree of severity and progress oi 
the disease. The family stock w^as recorded 
as having been substantially without taint 
except in one important particular: On the 
paternal side there was a more or less direct 
history of dystonia, in that the patients' 
father's sister and her daughter were afflicted 
with a disease similar to that of the three 
patients here described. 

I. The Brother. Incipient Stage. Mov(- 
ffients Largely Confined to One Extremity 
The boy was the least afflicted of the group 
As in the case of the sisters, his early life 
up to the time of onset of the present illness 
was quite normal. The motor disturbance 
began in his thirteenth year, and as in the 
case of the younger sister, manifested itself 
especially in an attempt at execution of finer 
movements with the right hand, such as 
writing. The patient was intelligent and had 
made from the first every effort to over- 
come his difficulty. He fully realized the 
progress and serious deformity which the 
disease had shown in his sisters and was 
fearful, even before the onset of his illness, 
that he too might become a sufferer. Indeed, 
the lx)y made unusual efforts by exercise and 
intense mental endeavor to maintain control 
over the afflicted upper extremities; this he 
continued with great determination as he felt 
the right leg, more particularly the right 
foot, assume spasmodic, uncontrollable, in- 
voluntary attitudes in attempting movement. 

The cinematographic representation of his 
gait showed a turning-out of the foot and the 
sudden flexion at the knee and hip with in- 
ward rotation at the hip. In normal projec- 
tion as he ran, a limp alone was seen. The 
slow motion for bradykinetic analysis 
showed a partial failure of coordinate time 
reaction in groups of agonists and antagon- 
ists. A studv of our series of dvstonias 
shows this failure as a feature in them a/1. 
For example, the forceful hyperex tension of 
the foot, common to all of the cases oi dys- 
tonia, appears as a failure in the time limi- 
tation of the muscular contraction, or, in 
other words, an excessive overflow of inner- 
vation. The peculiar character of this kinetic 
overflow in the agonist groups differentiates 
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the organic from the functional disease with 
Avhich this latter spasmodic condition has of- 
ten been confused. From the standpoint of 
muscular dynamics, this excessive muscular 
contraction is wasteful and unnecessary for 
the purposes ser\'ed by the muscle action. A 
small percentage of energy is expended in 
the purpose and a large amount in producing 
useless tonic spasms of the muscles involved. 
The slight rotation of the thigh seen on 
normal projection, together with a slight 
raising of the foot in equinus position and 
flexion at the knee and hip, was in reality a 
widespread disorganization of the move- 
ments of the gait. Analysis showed at once 
that this form of deformity was due to ex- 
cessive overflow of kinetic innervation. 

Any movement designed to serve some 
definite purpose, as for example, moving the 
leg forward in walking, may be considered 
as a transition from an initial posture to ter- 
minal posture. The leg may be arrested at 
any intermediate point and be made to as- 
sume an intermediate posture. The motion, 
therefore, from the initial to the terminal 
posture may be regarded as a series of po- 
tential intermediate postures between the tvvo 
limits mentioned (initial and terminal pos- 
ture). The innervation producing motion 
through a series of postures from the initial 
to the terminal is kinetic, while the innerva- 
tion controlling the entire series of postures, 
both actual and potential, is static. In this 
light two streams of innervation flow con- 
currently and in harmony through the pro- 
duction of any purposive motion, the kinetic 
stream producing movement, and the static 
stream maintaining actual and potential pos- 
ture. One or both of these currents mav be 
subject to excessive innervation and produce 
excessive muscular activity in motion or in 
posture. Bradykinetic analysis indicates that 
both types of innervation are excessive in the 
dystonias with resultant extreme degree of 
movement and extreme postures amounting 
in many instances to actual distortions. In 
effect, therefore, dystonia is due to hyper- 
kinetic and hyperstatic innervation. This is 
seen in this patient whose trunk tended to a 
rotary action about the pelvis while he was 



suddenly raised upon the toes of the right 
foot and thrown, as it were, as from a 
springboard. The extreme pronation of the 
upper right extremity gave the characteristic 
pose which in the more advanced stages as- 
sumes fixation. The torsion of the pelvis, 
commonly discribed in this disease, was only 
suggested in this patient, though a study in 
slow motion of the long muscles of the back 
and those about the pelvis showed the ten- 
dency to rotary motion. 

In the study of the individual muscle 
groups by bradykinetic analysis, those of the 
right thigh stood out with abnormal intensity 
during periods which demanded their func- 
tion only to a slight degree, thus indicating 
the hyperkinetic innerv^ation. This appeared ' 
as a prolongation of muscular action. To a 
less degree this was conspicuous in the left 
thigh. It has been suggested that this latter 
may be an incipient phase of the character- 
istic deformities in the dystonias. The pa- 
tient made every effort to overcome the de- 
formity of movement, and in the early stages 
of this disease there seems to be no question 
that volition exercises some beneficial influ- 
ence. Indeed, in a case seen in its incipient 
stages by one of us (Goodhart) and shown 
at the New York Neurological Society, exer- 
cises, relaxation and re-education added 
their measure of influence in causing the de- 
formities to disappear entirely. The patient 
occasionally, and only when extremely tired, 
shows a momentary dystonic spasm. In the 
advanced stages, however, voluntary effort 
at control intensifies the deformities of mo- 
tion. (Fig. 6.) 

2. Om Sister. Dystonia Movements More 
Extensive and Interne. The patient, an intel- 
ligent girl of eighteen, was the second in this 
family of three to become a victim of dys- 
tonia. Her condition represented a degree of 
involvement between that of the slightly 
affected brother and the more advanced case 
of another sister. There was no retardation 
in early development, the three children of 
this family having begun to walk and talk be- 
fore the age of two. 

When twelve years old the patient noticed 
a sudden jerking or forced movement in the 
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form of pronation, beginning in the right 
hand. This motor difficulty showed definite 
advance in the performance of skilled move- 
ments generally, particularly in writing, and 
there were peculiar stiffening and worm-like 
movements in the fingers which seemed to 
extend suddenly upon attempts to grasp ob- 
jects. The left hand soon became similarly 
afifected. Within a few months the right leg 
showed some disturbance of motility. Grad- 
ually a feeling of tension developed in the 
leg, the extremity became flexed and the hip 
more or less fixed in this position (Fig. 7). 
As in all of these cases of dystonia muscu- 
lorum deformans, this patient became easily 
exhausted upon attempts at voluntary move- 
ments. This is doubtless due in large measure 
to the efforts at suppression and the ex- 
tra endeavor to use muscle groups, some of 
which are already involved. The relation of 
the trunk and pelvis was such as to cause 
lordosis of the lower dorsal and lumbar 
spines, and the entire body assumed an atti- 
tude of emprosthotonos. The characteristic 
hyperextension of the foot was present and a 
limp much more pronounced than in the 
brother. There was a marked likeness in the 
poise and position of the three members of 
this group. The appearance of all of them 
warranted Oppenheim's synonym for the 
condition — Dyshasia Lordotica Progressiva. 

It is apparent that changes in the static 
mechanism caused definite alterations in the 
muscle groups, especially in the hamstrings. 
F'ixation developed at the knee and the hip. 
The hyperstatic condition was also seen in 
the inward rotation of the knee as well as in 
the marked plantar flexion of the foot and 
the toes. When studied bv means of slow 
motion pictures the hyperkinetic overflow l)e- 
came evident in the soleus gastrocnemius 
groui)s. Fixation at the hip restricted the ex- 
tension so that the trunk was not projected 
to the usual degree and in the characteristic 
manner. (Fig. 7.) 

3. Second Sister, Condition More Ad- 
7'anced, D\stonic M ovements More Exten- 

m 

sire. The third case of the series was the 
most advanced of the three children in this 
family. The patient was a young woman 



twenty years of age. Her condition was the 
result of seven years of progressive develop- 
ment. The manifestations began in the lower 
extremities and gradually extended to the 
upper extremities. The case is, perhaps, 
unique, in that it refutes the claim of most 
observ'ers that the muscles supplied by cran- 
ial nerves are not involved in the disease 
The facial muscles and those of the tongue 
were affected to such a degree as to make 
the patient's speech difficult and almost unin- 
telligible. The speech was of a draivling char- 
acter, articulation being finally accomplished 
after efforts to overcome a pronounced hy- 
pertension, evidently caused by a hyperki- 
netic overflow. The extreme muscular activ- 
ity seemed to be due to sustained tonic 
spasms in a large number of muscle groups 
many of which were not pertinent to the 
particular motor act in process. These 
spasms produced distortions of the body with 
marked deformitv of motion. 

At the usual cinematographic rate of re- 
production the patient bore a strong resem- 
blance in her gait, attitude and posture to the 
brother and sister. There was a similar flexor 
fixation at the knees, with an equinus fixa- 
tion of the feet when the patient stood. In 
locomotion the right heel failed to reach the 
floor. The typical pronation position of the 
forearms was emphasized. 

In slow motion pictures the analysis dis- 
closes the typical hyperkinetic and hj^yer- 
static disturbances. The marked overflow^ of 
innervation is apparent in nearly every' group 
of muscles in the body, producing needless 
and often untimely postures as well as un- 
necessarily active motions and movements 
vvhollv unnecessary to the acts performed. 
(Fig. 8.) 

VI. ANALYSIS OF A CASE OF DYSTONIA MUS- 
CULORUM DEFORMANS SHOWING EXTREME 
SUSTAINED SPASMS 

The patient was a young man, twenty-five 
years of age, bom in Switzerland. His fam- 
ily and personal histories were unimportant 
medically. The first indication of his malady 
appeared during his twelfth year when the 
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muscles of the right leg began to act pecu- 
liarly, stiffened up and produced an awkward 
gait. In locomotion, as the condition ad- 
vanced, the whole body would be brought 
forward with a "pitch or lurch" to the right. 
An important feature in the history of 
this case was the fact that, following a long 
period of rest and relaxation treatment, there 
was pronounced improvement in the d>s- 
tonia, and for several vears there was a I- 
most complete cessation of abnormal move- 
ments. During this period, under conditions 
of intense emotion only would thete be mild 
recurrences. From his seventeenth year, 
however, after an experience causing intense 
mental strain, there occurred a rapid general- 
ized involvement of the somatic muscula- 
ture, reaching a remarkable degree of dis- 
tortion. 

At the normal rate of cinematographic re- 
\ roduction he appeared as a trained athlete, 
his muscle groups standing out prominently 
in their unusual development. The hyper- 
trophy was real and the muscle strength in 
proportion. Testing the muscle capacity by 
feats of strength it was easy to determine 
that good muscle power was present, but the 
lack of proper control made it impossible for 
him to direct his energies to accomplish any 
purpose. In endeavoring to wrestle, the pa- 
tient's opponent felt the full power of the 
groups of muscles, but the static dissociation 
threw the patient into involuntary attitudes 
which defeated his efforts and thwarted his 
skill. The kinetic energ\' appeared to develop 
good muscular power, but produced sus- 
tained spasms which caused perversions in 
all of the motor performances which he 
undertook. The trunk muscles were quite 
as much involved as those of the extremi- 
ties. They threw the body forward and were 
augmented in their unchecked force by the 
upward projection of the extensors of the 
thigh, leg and foot. The force in extension 
movements was so great as literally to hurl 
the patient's body forward. In the previous 
cases attention has been called to the typical 
e([uinus tendency which forced the patient 
to walk upon the ball of the foot. The sudden 
and uncontrolled flexor and torsion spasms 



of the trunk with the extension of the arm, 
gave the impression that a heavy object was 
about to be hurled with great force. The in- 
cessant and powerful muscle activity with 
its violent contortion suggested a sudden 
overflow of kinetic energy causing extension 
of the entire body musculature. Now the 
flexor groups were in dominant ascending 
power, and again the extensors. The nor- 
mally opposed groups seemed to fail in their 
check function in time to arrest this involun- 
tary overflow. 

The details of this extravagant expendi- 
ture of energy are revealed in bradykinetic 
analysis. The characteristic attitudes and 
poses, clearly showing how the static mech- 
anism gives rise to the clinical pictures, are 
much more generalized than in any of the 
previous patients, but the distinguishing fea- 
tures of the muscular deformities are at once 
recognized. Indeed, if the film is stopped, al- 
most any single picture would enable one to 
diagnose from its pose the nature of the 
malady. There is an absence of permanent 
contractures, conspicuous in some of the 
other cases, especially those of long duration. 
This is in part due to the almost universal 
involvement of the somatic groups, and prob- 
ably also to the apparent absence of patho- 
logical changes in the muscles. 

That the emotions exert a strong influence 
over these bodily movements is generally un- 
derstood, and this is true of all forms of 
pyramidal and particularly of extrapyra- 
midal lesions. Sitting in a perfectly quiet en- 
vironment, the patient had no difficulty in in- 
ducing almost complete relaxation, and the 
abnormal movements ceased. He was able to 
feed himself and even move about slowlv. 
with almost normal control. Being morbidly 
sensitive, he felt his isolation to a degree 
which had a decided effect upon his psyche. 
The slightest suggestion that he afforded 
amusement to others intensified his loss of 
control. A mental attitude developed in this 
case which tended to bring about an unfor- 
tunate state of conflict between his psychic 
state and his environment. This was not the 
fact in other cases. It makes necessary a fur- 
ther study of the psychology of the indivi- 
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dual, especially in relation to motor control. 
( Figs. 9 and i o. ) 

VII. ANALYSIS OF A CASE OF DYSTONIA MUS- 

DEFORMANS SHOWING THE 



CULORUM 
'"dromedary ATTITl'DE 
SEMILUNAR FOOT 



ff 



AND SO-CALLED 



The patient was a girl of seventeen with 
good personal and family history. The long 
duration (ten years) and extreme degree of 
the manifestations peculiar to this disease 
give the case an especial interest. Bom hi 
this country of Russian Jewish parentage, 
the girl's first seven years of life showed 
normal development. At about the age of 
seven, peculiar, involuntary movements ap- 
peared, which were at first limited to the 
right foot but gradually spread to the right 
hand and arm. The description of these ini- 
tial motor symptoms given by many of the 
patients suffering from this type of the dis- 
ease, furnishes a conception of the character 
of this muscular involvement. It suggests 
what is understood under the term spasm. 

In the course of the following three years 
various muscle groups became affected while 
involvement of the musculature of the back 
and neck was followed bv that of both ex- 
tremities upon the left side. The extension of 
the disease to all of the somatic groups 
covered a period of from three to four 
years, culminating in the incessant move- 
ments characteristic of her condition. The 
muscles supplied by the cranial nerves, with 
the exception of the sternocleidomastoids, 
and the trapezii were not involved. When in 
the prone position, the patient found lying 
on the left side most comfortable and the 
extreme deformities, those that were tran- 
sient and those that were permanent, were 
then well demonstrated. The patient's move- 
ments, because of contractures and resulting 
deformities, were extremelv slow, so that the 
contrast between normal and high speed pho- 
tography is not so striking in this case as in 
others. The appearance of the patient in the 
cinematographic reproduction at normal 
speed was that of the typical dromedary 
attitude and locomotion. The extreme de- 
formities of the feet were unusual, and had 
it not been for a definite history, we would 



have suspected a condition of congenital 
clubfoot. 

In the slow motion pictures the character- 
istics of dystonia are demonstrated, though 
the extreme contractures and joint deformi- 
ties have changed the original attitudes and 
now limit the play of muscular groups. 
Even in the normal projection and now 
more clearly analyzed, the movements and 
postures appear as overaction of certain 
groups of muscles, and it can be readily 
seen why the term dystonia has been 
adopted. As a matter of fact, the defect is 
due to hypertonia, inasmuch as the hypo- 
tonia is relative and not real. However. 
lordosis and dysbasia are even more ob- 
trusive symptoms in nearly all cases. There 
is a fixed flexion at the hip and knee, with 
inversion and extension of the right foot, 
while the left foot is extended. The pha- 
langes of the feet are strongly flexed increas- 
ing the marked concavity present in the plan- 
tar arches, and giving rise to the formation 
of what is called "semilunar" foot. So ex- 
treme are the deformities that the plantar 
surfaces of the feet do not touch the floor. 
Closer study brings out flexor-extensor 
movements of the fingers of the paralysis 
agitans type. Abnormal involuntary move: 
ments in various groups of muscles keep 
the body, both in the prone and the upright 
position, in continuous action. The muscidar 
contractions of the various groups are so 
constant as to keep up a series of sustained, 
arrhythmical spasms. The muscles of the 
lower extremities were atrophied w^hile those 
of the upper extremities and their axio- 
appendicular groups were greatly hyper- 
trophied. The partial atrophy of the mus- 
cles of the legs was doubtless due to local 
changes in the joints, those of the ankles and 
feet being ankylosed. These were doubtless 
secondarv mechanical results of the muscular 
disorganization. 

Sudden tic-like movements of muscle 
groups in the upper extremities appeared, 
occasioned when the patient was under emo- 
tional strain. They appeared to be myoclonic 
in type. In no single case of dystonia have 
we seen such a combination of abnormal 
movements. Indeed, one might hesitate to 
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designate this case as one of pure dys- 
tonia musculorum deformans, although it 
pKDssessed the distinctive features. (Fig. 11). 

VIII. ANALYSIS OF A CASE OF DYSTONIA MUS- 
CULORUM DEFORMANS WITH PROGRESSIVE 
IMPROVEMENT 

This patient is one of those cases of 
dystonia which have shown improvement by 
means of physical re-education. Bradykinetic 
analysis reveals certain deformities of motil- 
ity which our previous studies have shown 
to be characteristic of the organic affection. 
The boy was normal until his eleventh year. 
About a year previous to this he fell from 
a fire-escape on the first floor of a building. 
He landed upon his feet and feeling no ill 
effects whatever, continued playing. There 
was nothing in the history of the following 
vear to indicate anv connection between the 
fall and the onset of his illness one year 
later. The first symptom was an outward ro- 
tation of the right lower extremity. Some 
two years later sudden involuntary pronation 
movements of the right hand, followed about 
a year later by an involvement of the left 
lower extremity, completed a picture which 
gave the patient the characteristic cast of the 
milder type of dystonia. His appearance on 
re-examination showed a decided improve- 
ment as compared to that of about a year 
previous. Nevertheless, viewed in the light 
of the patients already studied, there was 
characteristic pose and attitude of the body 
as a whole, and of the extremities in par- 
ticular. 

In the slow moving pictures the right 
lower extremity showed peculiar external ro- 
tation at the hip, knee and ankle, with hy- 
perextension of the foot in sustained equi- 
nus position. Bradykinetic analysis of this 
motor phenomenon was, in itself, sufficient 
to make the diagnosis. The tendency to pro- 
nation position of the left upper extremity; 
the extreme extension of the toes of both 
feet at the same moment as the patient was 
about to turn, the pronounced upward shift 
of the entire right lower extremity, the lor- 
dotic curve with the suggestion of torsion 
in the trunk, were unmistakable. 
The patient was next observed as he 



moved "on all fours.*' This position, as the 
patient moved forward, brought out even 
more emphatically the special deformity ap- 
parently due to defective postural fixation. 
Obviously, this deformity of movement 
would not have been apparent had he moved 
forward on hands and knees; the defect in 
attitude just alluded to would not have been 
brought out, since the extensors of the lower 
leg and foot would thus not have been 
brought into play. To demonstrate this fact 
it was necessary to observe him moving for- 
ward resting on fingers and toes and ball of 
foot. (Figs. 12 and 13.) 

In summarv, the analvsis of these cases of 
dystonia musculorum deformans reveals the 
fact that an actual disorganization exists in 
the relation of the static and kinetic mechan- 
isms. The marked hyperstatic defect appears 
to produce initial and intermediate postures 
of such extreme fixity that an unusual 
amount of kinetic energy' is required to over- 
come them. The dystocia, therefore, seems 
to arise from a marked imbalance in the 
ratio of static energy to kinetic energy. 
This is particularly true during volitional 
effort. The pronounced hyperkinesis during 
inaction indicates an unstable condition in 
the kinetic system, more probably in that 
portion concerned with automatic associated 
movements, for the reason that the motor 
disorders are suggestive of movements of 
this kind. The disturbance in both the static 
and kinetic mechanisms partakes of the char- 
acteristics indicative of irritation. In ad- 
dition to the evidence of irritation in these 
two mechanisms, the analysis points to a dis- 
turbance in the rhythm and interrelations of 
these mechanisms, which, being improperly 
synchronized in time, force and rate of ac- 
tion, lead to a conflict between hyperstatic 
and hyperkinetic innervation. 

IX. ANALYSIS OF A CASE OF CEREBELLAR 

ATAXIA 

The patient was a man forty-one years 
old whose defects in motility were first ob- 
served in infancy. Voluntary efforts of upper 
or lower extremities, or of the trunk in 
change of body posture, were always at- 
tended by irregular oscillating movements. 
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His equilibratory defects made locomotion 
difficult. Incoordination in the speech mech- 
anism imparted a jerky quality to articula- 
tion which in consequence was often unin- 
telligible. 

At the cinematographic rate of reproduc- 
tion, the patient demonstrated a marked 
ataxia in extremities arid trunk. The slow 
motion pictures furnished opportunity for 
the analysis of the disturbance. When the 
patient attempted to walk he suddenly lost 
his equilibrium and fell. As the trunk ap- 
proached the ground, and an effort at bal- 
ance was made by the patient, the normal 
interplay of agonists and antagonists was 
seen to be defective. The segmental portions 
of the body as it fell did not follow in se- 
quence nor did they retain their relation- 
ship of posture and attitude as seen in the 
normal. There was evident loss of associative 
static control. The same group dissociation 
was seen upon studying the efforts to rise. 
The extreme disproportion in muscular 
effort was due to lack of harmonious action 
between muscle groups. As he attempted to 
regain the upright position, he sustained for 
a moment his entire body weight upon his 
hands; taking advantage of the fact that 
there was no reduction in dynamic force, he 
attempted to hurl his trunk upward, thus to 
attain the upright position without going 
through the normal sequence of segmental 
attitudes. With the usual cinematographic 
speed the details of these pictures would have 
been beyond visual recognition. 

A study of the details of defective motility 
not associated with equilibration and yet de- 
pendent upon synergic control was offered 
by a series of pictures showing the finger-to- 
nose test. The hand and finger on approach- 
ing the nose showed irregular oscillations 
which gradually increased toward the end of 
the act. The oscillations in the upper ex- 
tremity were due to lack of balance between 
the components of the synergic units of the 
arm groups. In analyzing the nature of the 
rebound phenomenon of Gordon Holmes, in 
slow motion projection, the wrist when sud- 
denly released by the examiner, rebounded 
forcibly striking the cheek. This rebound was 



due to a failure of the check component— 
the triceps in this case — ^to play its part prop- 
erly in the synergic unit during flexion. 

A projection study of the motor phenome- 
non of the pendular knee reflex shows that 
this is also due to an inadequate relation b^ 
tween the check and dominant elements in 
the synergic units producing flexion and ex- 
tension of the leg on the thig^h. Normally the 
impulse conveyed by tapping the extensor 
tendon stimulates the quadriceps extensor, 
the dominant element, and the posterior 
thigh group, which act as the check element 
Working as a synergic unit the two groups 
during the production of the knee-jerk re- 
strict the motor reaction to one to three os- 
cillations of the leg. This is due to the 
mutual check action of the two muscle 
groups affected by the reflex. This fact has 
been demonstrated (Tilney) by k\Tnographic 
records in the case of all normal reflexes 
when, as in this case,, the sjTiergic unit for 
extension and flexion of the leg is dis- 
sociated, the mutual check action is lost and 
this pendulum-like swinging results, 

A striking feature of the bradykinetic 
analysis in this case was the long intenal 
of time that lapsed between the application 
of the stimulus and the response as seen in 
the knee-jerk. As the hammer slowly de- 
scended upon the tendon of the quadriceps 
extensor there was a comparatively long in- 
terval of latency before the leg began to 
move. 

In summary, the analysis of this case of 
cerebellar aplasia reveals the fact that the 
ataxia is due to a failure of the proper coor- 
dination in the synergic units of the body and 
that the disproportionate innervation of the 
dominant and check elements in each syner- 
gic unit leads to the characteristic disorder 
of cerebellar lesions, asytiergia, (Figs. ^ 
I5» 16.) 

CONCLUSIONS 

1. Bradykinetic analysis by means of stow' 
motion pictures furnishes one of the most 
direct approaches to a clinical study of dis- 
turbances of motion. 

2. Adventitious elements in motor dis- 
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turbances are manifest as disorders either in 
the kinetic or static mechanism. 

3. Cinematographic analysis indicates that 
all purposive movements depend upon the 
concurrent and synchronized operation of 
the kinetic and static mechanisms. Such 
movements are made up of a series of pos- 
tures beginning with an initial posture and 
concluding with a terminal posture. This 
series of postures during a movement may 
readily be demonstrated by stopping the 
projection apparatus at each picture either 
in the slow or normal reproduction. Such an 
act as taking a step forward then appears 
to be composed of a series of successive 
postures. 

4. The kinetic mechanism is represented by 
a neural apparatus capable of correlating the 
impulses necessary to the production of pur- 
posive movements, attitudes and postures, ul- 
timately giving these their proper motor ex- 
pressions. It, so to speak, prescribes and 
produces movements and postures for which 
reason it is a kinethetic (causing motion) 
system. 

5. The static mechanism is represented by 
a neural apparatus capable of correlating the 
impulses necessary to the proper main- 
tenance of postures. Ramsay Hunt has 
graphically illustrated the relation of posture 
to motion in his expression that "movements 
are followed by their attendant postures like 
shadows." Analysis by the slow moving pic- 
tures verifies this conception. The static 
mechanism, so to speak, controls the pos- 
tures which follow movements like shadows, 
stabilizing them through all their phases. In 
this sense and because it maintains posture, 
it is a statothetic system. 

6. From such evidence as is at present 
available, it seems warranted to conceive of 
a static arc representing the statothetic sys- 
tem with its chief center in the cerebellum, 
and a kinetic arc representing the kinesi- 
thetic system whose centers are in the end- 
brain. The trend of recent opinion would 
allocate the primordial center for the kinetic 
arc (paleokinesis — Hunt) to the corpus 
striatum or basal forebrain ganglion. 

7.The disorders of motion investigated in 



this study, including choreiform movements 
in chronic degenerative chorea and astasia 
abasia, cerebellar ataxia in a case of cere- 
bellar aplasia, intention tremor in multiple 
sclerosis, and dystonia in dystonia muscu- 
lorum deformans, may be attributed to dis- 
organizations in the two fundamental neural 
arcs already described. 

8. Choreiform movements in degenerative 
chorea, upon analysis, appear to be due to a 
hyperkinetic disorder resulting in the sudden 
productions of postures and attitudes di- 
rectly expressive of the emotions of fear, 
anger, disgust, etc. The static mechanism is 
affected to a lesser degree as shown in the 
instability of posture indicating an imperfect 
association of the synergic units. Choreiform 
movements in astasia abasia are likewise 
based principally upon hyperkinetic defects. 
The resulting disorders of motion produce 
postures and attitudes expressive of the emo- 
tions. In this case these emotions are more 
highly complex than in degenerative chorea, 
and indicate a more acutely conscious and 
psychic elaboration of fear. 

9. Cerebellar ataxia and intention tremor, 
upon analysis, both appear to be due 
to essentially the same defect limited to 
the static mechanism. The motor disturb- 
ances in these conditions are produced as a 
result of a disorganization in the proper 
relation of the synergic units of the body. 

10. The dystonias, upon analysis, are 
clearly revealed as hyperkinetic and hyper- 
static in nature. The normal concurrence iti 
these two streams of static and kinetic inner- 
vation is imperfect or wanting. These mech- 
anisms appear to be affected by pronounced 
irritation or lack of proper inhibition. 

11. The foregoing suggestions on the 
basis of bradykinetic analysis are offered 
with the desire of furnishing an anatomical 
and physiological background for certain 
motor disorders and at the same time of 
calling attention to the seemingly essential 
relationship of the static and kinetic mech- 
anisms in all purposive motion. Much further 
study is needed in the development of these 
conceptions before they may be advanced as 
more than working hypotheses. 



Fic. I. Bradykinetic Analysis in a Case of Chronic Degenerative Chorea with Alheiotic, Choreiform and 
Aitilndinizing Elements. 

What appeared by normal projeclion as purpose- turning away, etc. The hyperex tension of the left leg 

less, meaningless movements, by bradykinetic analy- at the knee is seen in the picture. Athetotic (polypoid) 

sis are seen to be gesticulations, expressions of defi- movements of the fingers are indicated. Facial 

nite acts of going, of giving; and attitudes and grimacing is indistinctly discernible in the pboto- 

gestures symbolizing emotions of shame, coyness, graphs though clearly seen on the screen. 



c Chorea wiih Some Elemcnls Sugt^estive 

Torsion movement involving upper ininkal and and inconstant. Some fjrimadng and con;inual chorci- 

thoracic musculature: pronator position of hand and form movements are of a type present in chronic de- 

forearrns Extensor position of big to^not a g^^^rativc chorea. The torsion of the trunk involves 
Babmski, however. Overextension of foot m walking, , , , , .... 

almost a constant feature of ^ait in dystonia, is not ""'" ''"^ "PP'^'' """''^' scgmeni m contradistinction 

seen in above : on the screen, however, it is occasion- 'o l^at seen m dystonia m which there is pelvo- 

ally observed in this patient but to a far less degree trunkal torsion. 



Fifi. 3. Same Case as Agure 2. 

Gait wilh overflexion al ihe knees and pron- , „■. . „■. j- ■ - ■ . i t. 1 

, , - L - L c J 10 aiiitude; attiiudinizing as seen in act of hurt- 

ator posilion of forearm with HKnl arm fixed on 

Ihigh during locomotion Rivc dystonic eharacler '"B an object. (Compart with figure 9). 



Fic. 4. Bradykinetic Analysis in a Case of Multiple Sclerosis of Dyssynergic Characier. Finger-io- 
Fingcr Test ; Dissoeialion of Synergic Unii. 

Observe dyssynergy even as patient altempls to clement of advance showing the character of the 
place his upper extremities in position for approxi- deformity of motion, the dissociation of the synergic 
mation of the widely separated digits. The defective ^^^.^^ ^^^ ,^^^ extremiUes and trutikal muscle 
morrhology of group movement becomes more evi- ,,-,., . - i 

dent as patient attempts to bring his fingers together. K^oups are all involved, the case bemg one of so- 
The aims shoot far beyond the point desired, each called integrative asynergia. 



Fig. 5. Bradykinelic Analysis in a Case of Astasia- aliasia with Exct-ssivc Molor Asiiaiioii. 

Motor manifestations classically lliose of psychic movement showing distinctly a patlem; static ai 

origin. With patient sealed ihe fool and toes show kinetic mechanisms act normally and in unison. U 

tendency 10 plantar contraction there l>eing no paral- per extremities are engaged in rythmic movemen 

ysis of extensors and no true contractures of flexors, imitative of those of flying. Vermicular wave d 

The upper and lower extremities are in constant scril>ed in text is not discernible in photograph. 



Vw.. 6. Bradykinclic Analysi 

The alwve piciure is ihat of ihc Urotlier. the last to overexlension of foot in action with accompany ing 

be ajHieted, and showing the incipieni staije. Charac- Hcxioii al hip and knee. Exiremc pronation position 

teristic inward rotation at knee, cr|«iniis position, of forearms and hands 



Fig. 7. Bradykiiieiic Analysis in a Case of Familial Dystonia Musculorum; One Sister. 
Symploms more pronounced than in the case of at ankle while walking, together with pronator posi- 
the hrolhcr CprecedinK picture). Observe lordosis. ti„„ „( forearm and hand are showtt i*. *e piclure. 
flexion at hip and knee. Flexure contractures of righl _, ... , ■ ■ . i 

hip and knee joints are fixed by muscle changes. The mechanism in muscular group action is brought 
Inward rotation knee and hip, also hype rex ten si on out in the animated series on the screen. 



Fig. 8. Bradykinetic Analysis in a Case of Familial Dystonia Musculorum : The Other Sister. 
Flexor fixation ai knee ; equinus posiiion of feet ; typical pronator position forearms ; inward rotation knees. 



Fm. q. Bradykiiicnc Analysis in a Case of Dystonia Musculorum Deformans. Involvement of All Groups 
of Muscks and Tmc Hyperlrophies. 

Biiarrt distortions of movement. Characteristic tiency to pelvic torsion. Force in extension move- 
positions. Plantar flexion at ankles iit walkinR, In ments so great as to literally hurl the body forw-ard. 
some position inward rotation at knee. Trunk muscles Sudden uncontrolled flexor and torsion movements 
also involved. Body thrown violently forward and Rive impression patient is about to hurl heavy oliject. 
movement iiuensified liy upward projection liv ex- SufiResiion of sudden release of kinetic encrcj- not 
tensors of hip, knee and ankle. Hand restitiK on thigh controlled in static fixation. There is no peimanent 
10 restrict extreme sudden Hexion at hip. Some leu- rix:-,lion l>y contractures in this case. 



), Bradyiiineiic Analysis in a Case o£ Dystoni i Musculorum Oefortnans. 
e 9- Ohserve hecr occasional hypcxericnsioii of loes, not often seen in dysi 



Fia II. Bradykinciic Analysis ii 

Extreme defonnities of feel; girl walks on dorsal 
surfaces of feet. Extensor and equinus positions have 
become "fixed," in less intense degree "fixation" po- 
sitions in flexion have also developed at hip and 
knee. Lower extremities Iwlow knee relatively atro- 
phic from partial disuse after ankylotic changes 
though the tibial and calf groups are still in constant 
myolonic activity as far as the joint changes permit. 
Upper exiremilies are in constant motion and all 



with "Dromedary 

muscles li\ {lerirophied. The trapezii are L.'-p 

of the head. There is extreme deformity of 
due to fixa-.ion by domination of certain i 
groups of ihe trunk and pelvis. Forearms i 
characleris ii- positions. In the moving pirii; 
distinct rhyihm of the paralysis agitans Iji-i r 
observed i:. ihe movements o( the fort-;iri'i 
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Fic 13 Bradykinetic Analysis in a Case of Dystonia Musculorum Defonnans; Marked Improvei 
Characteristic altitudes: external rotation of hip and knee, plantar flexion of foot, occa- 



Showing marked impro\cm 
and lypc of exercise helpful ii 
slraliiiK also as palieiu advan 
hall of fool and toes, character 
This po^ilion on "nil fonrs" as 



e as fiKurc 12. 
emphasizes ihc special deformity due evidemly w 
dcfeclt\e postural fixation in the motor conflict 
which shoots, so to say, the pelvis and trunk upward 
in p roil res si on. 



FiC. 14. Bradjkiiietic Analysis in a Case of Cerebellar A^.'enesis ; Patient Falling and Rising. 

As trunk approaches ground and efforts to i>alancc attempts to gain upright position the defective in- 

are made, the normal interplay of muscle groups, tLtiraiive syiiergia causes vicarious effons ; the body 

agonists and antagonists, is seen 10 fail. Some group i' tossed upward and sustained for a moment upon 

dissociation is seen upon efTorls to rise. As patient the hands alone. 



Fig. 15. Same Caso as Figure 14; Showing Finger to Finger Tist. 

Careful obser\ation shows ihe so-called tremor of ihe alwve illustrations are necessarily only tnOioaai 

the multiple sclerosis type lo be the result of de- units, show the defective interplay of the agona 

fective cerebellar function. The analysis by slow and antagonist and its corresponding check cob- 

motion photography clearly defines the dissociation ponent thus mechanically defeating i 

of Ihe synergic unit. The serial pictures, of which the purposeful i 



Fic i6. Same Case as Figure 14: Showing the Abnormal Rebound Phenomenon of Gordon Holmes. 

As the examiner ii;rasps the patient's wrist and of check component (the triceps) to promptly enter 

aiiempts to extend the flexed arm of the latter, the into coordinate function. Furthermore as indicating 

patient at the same lime resisting, as the exammer a general dissociation of synergic muscle group 

suddenly releases the wrist, the patient's forearm function, observe that all the segments of the body 

rebounds forcibly, striking his cheek. This rebound, fail in associative activity resulting in general dis- 

fcy analysis in slow motion, is seen to be due 10 failure ei|uilibrium. (integrative dyssynergia) . 
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While the diagnosis of intrapontine le- 
sions ordinarily does not present great diffi- 
culties, and is based mainly on alternating 
hemiplegias and crossed sensory disturb- 
ances, the question of distinguishing in- 
tra- from extrapontine disease occasionally 
arises. Attention has been called to the nu- 
clear or segmental sensory disturbance of the 
trigeminal as a diagnostic point in the recog- 
nition of intrapontine lesions. Considering 
the comparative frequency of such lesions, 
the rarity of segmental sensory disturbance 
makes of this point a questionable diagnostic 
criterion. It has, in fact, been pointed out 
that intrapontine lesions may give radicular 
and even peripheral sensory disturbances in 
the distribution of the trigeminal. 

It is not the object of this paper to enter 
into a discussion of the diagnostic differenti- 
ation between intra- and extrapontine le- 
sions, but to report a case v^'hich showed 
what is known as the segmental or nuclear 
type of trigeminal sensory distribution. This 
type has been compared to **oni()n layers," 
that is, instead of extending across the face 
the divisions run outwardly from the nose to 
the ear. (Fig. i.). Schlesinger and Dejerine 
have especially called attention to this fact. 
The following case illustrates such sensory 
distribution. 

H. S., aged forty-five, male, tailor, mar- 
ried, was admitted to the Mt. Sinai Hospital 
on September 27,, 1920. He complained of 
buzzing in the left ear and weakness of the 
left leg. His family history was negative. 
His wife gave birth to five children ; she had 
no miscarriages. He had scarlet fever at 
twelve and is said to have had mild kidney 
disease for fifteen years. He denied venereal 



diseases. In 1902 he was operated on for an 
undescended testicle. 

The present illness began gradually in 
June, 1 91 9, with buzzing in the left ear. This 
was persistent, slowly became worse and led 
to impairment of hearing on that side. In 




Fig. I. Superimposiiion of peripheral and nuclear 
sensory trigeminal distribution. (After Dejerine.) 

September of that year a few herpetic vesi- 
cles appeared on the left side of the mouth, 
lasted a week and were followed by a pin 
and needle sensation on the left side of the 
face and forehead. At that time he had a 
shooting, intermittent pain which radiated 
over the entire left side of the face and fore- 
head. This disappeared after a short while. 
About the same time he noticed a weakness 
of the left side of the face. In April, 1920, 
the left leg began to get weak, walking was 
impaired and he tended to fall to the left. In 
September, 1920, he again had an eruption 
on the corner of the left side of the mouth. 



♦From the service of Dr. B. Sachs, Mount Sinai Hospital, New York, and presented at a Clinical 

Conference of the Neurological Department, Vanderbilt Clinic. 
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He complained of no vertigo, had no par- 
alysis, no convulsions, no vomiting, no head- 
ache, no loss of consciousness, no tremors, 
diplopia or involuntaries. No fever at any 
time. His vision had become somewhat dim- 
inished. For the past few years he experi- 
enced difficulty in starting the stream in 
urination. He had polyuria, almost hourly, 
and nocturia four times. He had been im- 
potent for the past few years. He noticed 
that he did not speak as well as he used to 
and that he could not whistle. He thought 
that taste had become impaired on the left 
side. He also noticed that he would cough 
on swallowing food. 

PHYSICAL EXAMINATION 

The gait was somewhat unsteady, luit he 
did not stagger to either side. No Romberg. 
The finger to nose and heel to knee tests were 
normal, there was no pass pointing with 
either hand, but he showed left adiadocho- 
kinesis. His speech was a little thick. There 
were no tremors or other abnormal involun- 
tary movements. The jaw-jerks were lively, 
the left being greater than the right. There 
was no clonus. The abdominals and cre- 
masterics were alxsent. There was a definite 
right Babinski and a suspicious left. Motor 
power seemed generally somewhat dimin- 
ished oh the left side of the Ixxly. No 
atrophies. 

Scitsatioiis. Pain, touch, temperature, vi- 
bration, position and stereognosis were nor- 
mal all over the body and extremities. The 
right side of the face was normal. Begin- 
ning in the median line and extending out- 
ward in concentric fashion (Fig. 2) there 
was loss of touch, pain and temperature on 
the nose, alx)ut the forehead, eye, cheek and 
corner of the mouth, then diminution of 
these sensations on the face extending half 
wav to the ear. Corneal sensation was lost 
on the left side. The left side of the tongue, 
the mucous membrane in the left nostril and 
left cheek also showed loss of sensation. 

Cranials. Smell was normal. The fields of 
vision were contracted, more on the left 
temporal side. The fundi were normal. 



The pupils reacted promptly, w^ere equal 
and regular. There were no ocular palsies. 
There was mild horizontal nystagmus, more 
marked to the right. There was weakness of 
the left facial, more pronounced in the lower 
branches. There was some question about 




Fi}?. 2 Area I shows loss and Area II diminished 

sensibility. 

impairment of taste on the left side. Bone 
and air conduction was diminished on the 
left side and somewhat impaired on the 
right. Weber lateralized to the right. Caloric 
stimulation of the left vertical canals gave 
no response, the left horizontal canals gave 
a faint reaction after four minutes. The 
right vertical and horizontal canals gave nor- 
mal response in twenty-five seconds (Dr. 
Friesner). The palate and tongue were 
normal. 

The cranium was normal, not tender to 
percussion. The patient showed some emo- 
tional instabilitv. Electrical reactions of the 
left face showed diminished galvanic and 
faradic response (Dr. Harris). A radiograph 
of the skull showed no signs of increased 
intracranial pressure, a large sella, definite 
in its outlines, with smooth floor and well- 
defined clinoid processes. 

The general systemic examination was 
negative. The urine was normal ; the blood 
and spinal fluid Wassermann reactions were 
negative. 

DISCUSSION 

While the sensorv disturbance in the re- 
gion of the trigeminus shown in this case 
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seems to point to an intrapontine lesion, 
there are a number of facts both in the 
history and the physical findings which do 
not support the localization. If we accept the 
view that herpes is always due to a lesion 
of the sensory ganglion, the history of two 
herpetic attacks would point rather to extra- 
than intrapontine disease. The chronological 
order of the signs and symptoms as men- 
tioned by the patient also speak in favor of 
an extrapontine, that is an angle lesion. The 
disease l)egan with buzzing in the ear, later 
impairment of hearing, then disturbance of 
sensation in the face, later facial paresis, 
finally staggering and weakness of the left 
side of the body. These are almost classical 
symptoms of angle tumor, and the addition 
of choked disc would certainly have justified 
a craniotomv. 

There are other facts which do not fit in 
with an intrapontine localization. The com- 
plete absence of sensory changes, aside from 
those of the face, are somewhat difficult to 
explain. That a lesion which affects the 
vestibular and cochlear divisions of the 
eighth, the sensory nucleus of the fifth, the 
seventh and the pyramidal tract (possibly 
both) should fail to compromise the adjoin- 
ing fillet or the spinothalamics is rather un- 
usual. So, too, one might expect dissociation 
between the cochlear and vestilnilar divisions 
of the eighth in intrapontine disease, which 
was not the case in our patient. 

On the other hand, there are a number of 
factors against the diagnosis of extrapontine 
neoplasm. The condition was not sufficiently 
progressive; in fact, it had remained sta- 
tionary for many months. Again, a lesion, 
such as neoplasm of fifteen or eighteen 
months' duration, in the posterior fossa and 
at the angle, should have given some degree 
of choked disc, some headache, and possibly 
vomiting. While, therefore, the localization 
is not by any means certain, the absence of 



choked disc (this is not infrequent in 
{>ontine neoplasms) and the segmental sens- 
ox\ involvement of the fifth are more 
or less substantial evidence of intrapontine 
involvement. 

However, even without l>eing able to com- 
mit oneself either as to diagnosis or localiza- 
tion the case is of unusual interest. It is re- 
ported especially for its clinical aspects and 
for the reason that the so-called nuclear or 
segmental sensor>- disturbance in the realm 
of the trigeminal is so rarely encountered. 

[Note. For about one year after the patient 
was presented at the Conference and this pa- 
per was written his condition remained sta- 
tionary. Then he develoi)ed choked disc and 
visual disturbance. This, in view of the histor>', 
definitely pointed to a neoplasm and justified 
a suboccipital craniotomy. A large, irremov- 
able cerebellopontine angle tumor with a cyst 
o\ erlying it was revealed at operation. The pa- 
tient died the following day but no autopsy 
could be obtained. 

The operative findings lend even greater 
interest to the case. In the first place it is 
possible for an angle tumor to go on for a very 
long time without giving signs of intracranial 
pressure. Secondly, it goes to show that when 
the history is fairly significant of an angle 
tumor, as that of this patient was, one is 
justified in making a diagnosis of intracranial 
neoplasm even in the absence of the so-called 
classical signs and symptoms such as head- 
ache, vomiting and .choked disc. Thirdly, an 
operation would have been justified long be- 
fore the onset of the choked disc and possibly 
would have saved the life of the patient. 
L'ourthly, the history of herpes, the disturb- 
ances of hearing and the chronology of the 
symptoms should have made the diagnosis of 
extrapontine lesion definite, and we should not 
have allowed ourselves to be influenced too 
much by the sensory findings. Finally, it is 
quite probable that the neoplasm invaded the 
pons and accounted for the nuclear or seg- 
mental sensory disturbance of the trigeminal.] 
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Spontaneous rupture of cerebral vessels 
into the subarachnoid space has been re- 
corded rather infrequently in comparison 
with the vascular accidents that involve the 
cerebral substance proper, the basal struct- 
ures, and those in which the ventricles are 
flooded. Hence it may be of interest to pre- 
sent the following case which clinically rep- 
resents this type. 

As is frequently the case, the severe cere- 
bral symptoms herein described have gradu- 
ally cleared away and in a comparatively 
short time the patient has practically re- 
covered. 

L. A., aged thirty-one; American, mar- 
ried. Occupation, chauffeur. 

Complamt, On October 3, 1921, he was 
admitted to the service of Dr. Frederick Til- 
ney at the Neurological Institute, in a semi- 
conscious state, suffering with excruciating 
frontal headache, and rigidity of the neck. 

Present Illness, The patient was quite well 
up to the onset of his present illness. On 
September 11, 1921, he had a slight head- 
ache when he went to bed. During the night 
he dreamed he was confined in an elevator 
shaft into which the elevator was steadily 
descending. Terrified, he suddenly awoke 
with what he describes as a terriffic head- 
ache, extending all over the vertex and oc- 
cipital areas. He immediately arose and 
walked about the room in an effort to relieve 
the pain. He had never experienced a similar 
condition. It seemed to him as though some- 
one was "hammering inside his head.'* His 
wife reports that he fainted for a short time. 
Almost immediately he began vomiting, and 
this lasted in all about sixteen hours. About 
twenty-four hours after the onset he exper- 
ienced a queer griping pain at the lower part 
of his spine, and he experienced "numb 



feelings" in the back of his legs when he 
walked. He does not recall having had any 
pain in his shoulders, arms or trunk at this 
time. He remained at home about six days, 
at which time he was sent into Roosevelt 
Hospital as a case of possible cerebro-spinal 
meningitis. When he was admitted, Septem- 
ber 17, 1 92 1, his chief symptoms were 
rigidity of the neck, and severe headache. 
In a few days these subsided, and when 
I saw him, he was not in great discomfort. 
Detailed examination at that time revealed 
absolutely nothing of a pathological nature 
except exhausting abdominal reflexes, a 
doubtful Kernig on the left, and a slightly 
rigid neck. The deep reflexes were equal and 
very active, but could not be considered 
pathological. 

The patient was exceedingly difficult to 
puncture because of resistance and only one 
of the three attempts to obtain spinal fluid 
was successful. The specimen obtained was 
bloody, and did not coagulate. The culture 
was negative. The blood count revealed: 
hemoglobin 90 per cent ; white cells 1 7,600 ; 
polynuclears, 85 per cent, and lymphocytes, 
15 per cent. The blood Wassermann was 3 
plus positive. The urine was practically neg- 
ative, a very slight trace of albumen being 
detected on one occasion. The temperature 
reached 100° and 101° F. on two days but 
was at other times normal. The respiration 
ranged between 20 and 26, and the pulse 
rate between 80 and 96 during his stay in 
the hospital. 

Although hemorrhage was suspected, we 
did not feel justified in placing much re- 
liance upon the one cerebrospinal fluid speci- 
men obtained, and the rapid subsidence of 
the presenting symptoms led me to diagnose 
the case tentatively as one of neurosyphilis. 
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awaiting further spinal fluid data. On Sep- 
tember 2y, 1 92 1, ten days after admission, 
he was discharged, practically free from 
symptoms. 

Within the next week he visited us at the 
Vanderbilt Clinic on two occasions. On the 
second visit, Dr. Howe, at my request, exam- 
ined him with great ease, and together we 
could find no abnormality. His only com- 
plaint at the time was rheumatic pains in the 
shoulders which lasted about three days. In 
the light of his experience he was ordered 
to have further blood and spinal fluid in- 
vestigation and antispecific treatment. 

On the night of October 2, 1 921, he went 
to bed feeling well, and in the early morning 
was awakened with severe occipital pain. He 
arose, walked about, lighted a cigarette in an 
effort to relieve the pain but this was fol- 
lowed quickly by loss of consciousness, stiff- 
ness of his arms, legs and body (with no 
convulsive movements) ; his eyes' were rolled 
upward and were glassy in appearance. He 
was cold to the touch and was very pale. Res- 
piration was stertorous. There w^as no biting 
of the tongue nor bladder incontinence, but 
he was incontinent of feces. 

The duration of the attack was approxi- 
mately fifteen minutes. About ten minutes 
later a second occurred. This was followed 
by excruciating headache, and the patient ap- 
peared confused, singing at times, and say- 
ing "funny little things." At one time he 
complained to his wife of not seeing well 
with his right eye. 

The next morning he was admitted to the 
Neurological Institute with the complaint 
mentioned. 

Past History. The patient had typhoid and 
pneumonia as a child, an operation for 
right-sided hernia fifteen years ago, and in- 
fluenza two years ago. He admitted repeated 
Neisserian infections, but denies lues bv 
name and description. Apparently he never 
had any secondary signs — but he had been 
subject to so-called ''quinsy sore throats" 
and had had one about four weeks before the 
onset of his illness. 

He was married, and had one child living 
and well. His first wife died of tuberculosis. 



His present wife had had one or two induced 
abortions. 

He is said to have had "tobacco heart" ten 
years ago. Bowels were regular and there 
was no difficulty in micturition. 

As the patient was in such great distress 
upon admission, no detailed examination 
could be satisfactorily made. His pulse 
ranged between 40 and 50, and was irregu- 
lar, but strong. The cranial nerv^es were neg- 
ative, except for the findings of the ophthal- 
mologist, Dr. Ward A. Holden, who records 
"the right vitreous filled with membranes of 
hemorrhagic origin — probably not recent; 
left normal." The motor and sensory systems 
were intact. Deep reflexes were all increased 
equally. There was a transient ankle clonus 
on the left. No Babinski or Hoffmann could 
be elicited. There was a bilateral Kernig and 
Brudzinski. The neck muscles were rigid and 
forced movements caused great pain. 

Lumbar puncture performed at this time 
revealed very bloody fluid, which remained 
of the same character in two specimens. The 
patient slept a half hour immediately after 
the puncture because his pain was somewhat 
relieved, but it returned at the end of that 
time as severe as ever. In the course of the 
next three days he was punctured three 
times, and the fluid remained bloody, and did 
not coagulate. (The patient now has no re- 
collection of having been punctured, but will 
not consent to further procedures.) He was 
continually moving about in bed, moaning, 
his hands constantly to his head, sleeping at 
intervals only w^hen morphine was ad- 
ministered. He was noisy occasionally. 

The blood Wassemiann was returned 4 
plus positive. 

The blood counts made on five occasions 

are of considerable interest: 

Oct. Oct. Oct. Oct. Oct. 

3rd 4th 5th 7th 24ih 

Hb. 80 

Color Index .95 

R. B. C. 4,200,000 

W. B. C. 25,000 22.000 16,000 13,500 12,000 

Neutrophils 93 81 75 70 08 

Small Lymph 7 14 23 28 28 

Larpfe Lymph 321 

Flosinophils 
Larj?e 
Mononuclear 2 
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The spinal fluid showed a very heavy 
blood sediment, bright red in color, with no 
coagulation, 2500 cells. The Wassermann re- 
action was, of course, strongly positive. 

The urine was negative throughout. 

The temperature reached 101.5° F. the 
first three days in the hospital ; then for three 
days, 100.5° F., and normal since. Respira- 
tions were never below 20, the highest rate 
being recorded as 24. There was no Cheyne- 
Stokes type at any time. 

The pulse rate was below 65 for two days, 
but quickly came back to an average of 80. 

The headache gradually subsided, al- 
though a steady dull headache, chiefly fron- 
tal, persisted up to recently. Five days after 
admission he was mentally clear, and has 
remained so. 

On October 10, 1921, a left facial weak- 
ness of the central type was noted, but it was 
not marked. This has persisted to the present 
time. 

Dr. Holden reported no change in the 
ocular apparatus on October 13th, but six 
davs later there were evidences of fresh 
hemorrhage. The red reflex could not now 
be seen in the right eye. 

The stiff neck has entirely disappeared, 
and the patient, except for poor vision of the 
right eye and general weakness, feels per- 
fectly well. 

NEUROLOGICAL p:XAMIXATION 

On October 16, 1921, it was possible to 
examine the patient thoroughly without sub- 
jecting him to great discomfort. 

Abnormal Attitudes and Deformities. 
None. 

Gait, Normal in all phases in walking. 

Coordination. There is very slight sway- 
ing with the eyes closed; none with eyes 
open. Patient stands on the left foot better 
than on the right, but does fairly w-ell. 
Finger-to-nose, and finger-to-finger tests are 
normally performed. Heel-to-knee and along 
shin tests are well done on both sides, with 
very slight unsteadiness. Diadochokinesis is 

normal. 

Skilled Aets. Speech is normal. Test 



phrases are accurately repeated. There is no 
aphasia. 

Abnormal Involuntary Movements. None 
can be observed. 

Reflexes. All the deep reflexes of the upper 
and lower extremities are lively but equal. 
There is no ankle clonus. The abdominal, 
epigastric and cremasteric reflexes are ac- 
tive and equal. Plantar flexion is normal. No 
Babinski or modifications are present. 

Muscle Strength. There is no noticeable 
loss of power in any of the muscle groups. 

Muscle Status. Volume and contour are 
normal. Tone is normal, and consistencv is 
rather soft. 

Sensation. Touch (acuity), pain, vibra- 
torv and muscle tendon sensibilitv are nor- 
mal throughout. Stereognosis is normal. 

Cranial Nerves. The fundi are reported 
above. The pupils are equal, regular, central, 
reacting to light and convergence. There is 
no strabismus but a moderate exophoria on 
the right. Nystagmus, ptosis and exophthal- 
mus are absent. Hearing is normal ; Weber 
and Rinne tests are properly responded to. 
Motor and sensory fifth are normal. There is 
apparently slight weakness of the left 
seventh (lower two-thirds) upon inspection, 
but in the tests it completely disappears. The 
ninth, tenth and eleventh nerves show no ab- 
normality. The tongue protrudes in the mid- 
line. 

Mental Status. Although the patient has 
no recollection of his admission to the hos- 
pital and the first three days' experiences 
there, he is now entirely clear, has perfect 
orientation, and is most cooperative. 

Systemic Examination. The tegumentary 
and glandular status is normal. The heart is 
negative, blood pressure no. The respira- 
tory, gastrointestinal and genito-urinary 
systems are negative. 

SUMMARY OF ESSENTIAL OBSERVATIONS 

1. Sudden onset of peculiarly severe 
headache, followed rapidly by vomiting. 

2. Rigidity of the neck, and pain in the 
shoulders and lower back, which gradually 
subsided. 
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3. Three weeks later, sudden recrudes- 
cence of headache, vomiting, stiflf neck, con- 
vulsions of the purely tonic type, delirium, 
etc. 
4. Bradycardia, persisting leucocytosis, 
strongly positive Wassermann. 

5. Intra-ocular hemorrhages on the right. 

6. Left facial paresis, and transitory 
clonus. 

7. Bloody spinal fluid on four occasions. 

8. Gradual and progressive recovery. 

In the study of the sequence of symptoms 
in this case, it is quite evident that the patient 
had two distinct vascular accidents, the sec- 
ond being much more extensive than the 
first. The underlying pathological factor be- 
ing syphilis, without reasonable doubt, it is 
most probable that the hemorrhage resulted 
from the rupture of a very small aneurism. 
As the patient suflfered such a small amount 
of hemorrhage, however diffuse, I believe 
it is most probable that the ventricles and 
the cisterns have not been invaded. Certainly 
he presented none of the characteristic signs 
and symptoms described a few years ago in 
the Neurological Bulletin by Tilney and 
Casamajor, and the patient's recovery makes 
such a serious involvement quite unlikely. 

The eye symptoms can be explained only 
upon the basis of a simultaneous rupture of 
an intra-ocular vessel during the convulsions. 

The exact site of the origin of hemor- 
rhage must be problematical in this case as 
there have been so few localizing signs. 
However, bearing in mind the transitory clo- 
nus of the left ankle, and the slight facial 
weakness on the left, which is present to-day, 
I venture to suggest that the small aneurism 
was located on the pia-arachnoid on the 
right side, possibly on the convexity of the 
brain. 

The prognosis in this case should be good, 
as antispecific medication, thoroughly and 
continuously employed, is especially favor- 
able in this type of vascular lesion. 

DISCUSSION 

Dr. Wfxhsler. I agree with Dr. IVIcKendree 
that the case is one of luetic aneurysm, and in 



this connection I want to report the case of a 
young boy who while driving a bicycle fell off 
and became uncons<:ious. I do not know 
whether he fell as a result of the unconscious- 
ness or became unconscious after the fall. He 
was taken to Bellevue Hospital and developed 
ptosis of tlie right lid. Spinal pimcture shov^-ed 
bloody fluid. He was unconscious for se\'eral 
hours, had complete paralysis of the third 
nerve. He recovered from that after a few 
days and had a similar experience several 
weeks later. He became unconscious again and 
had bloody spinal fluid. From this, too, he re- 
covered, but the original paralysis had re- 
mained. That he did not have syphilis was 
shown by the negative Wassermann in blood 
and spinal fluid. The tentative diagnosis that 
was made was encephalitis. 

Dr. Cornwall. Subarachnoid hemorrhage 
is more frequently seen in cases of milian* 
aneurysm of the basilar or one of the commun- 
icating arteries. These may or may not be due 
to lues. In this case I see no reason why the lo- 
cation might not be where Dr. McKendree has 
put it. 

The question of blood in the spinal fluid is 
an important one. I am perfectly confident that 
I have seen a spinal fluid remain bloody for 
several days after accidental injury to the ves- 
sels at the point of the puncture. 

I think that Dr. McKendree's diagnosis is 
the correct one. 

Dr. Ca.samajor. Personally, I believe that 
this was a real hemorrhage into the arachnoid; 
but how one is going to tell whether the 
bloody fluid in these cases is due to hemorrhage 
or to puncture of a small vein, I do not feel 
as though I were in a position to say. The re- 
lation to syphilis here I think is very clear. 
A miliar^' aneurysm might easily be on a syphi- 
litic basis. One should not be surprised that 
syphilis would cause hemorrhage; it is sur- 
prising that it does not cause it more often. 
Endarteritis may go on to the formation of 
aneurysm in some vessel, and then throm- 
bosis increasing the pressure ahead w^ould 
give most beautiful opportimity for the blow- 
out of the aneur}sm. The vessel that would 
blow out here is much more apt to be an arach- 
noid than a pial vessel. The arachnoid vessels 
are small. The pial vessels lie close to the 
brain surface, so that a hemorrhage from an 
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artery would be much more apt to infiltrate 
through the pia with the pial spaces ballooning 
up. That would give a greater spread of hem- 
orrhage which is what we saw in a case Dr. 
Tilney and I described. 

I think the dural vessels can be excluded be- 
cause the dural vessels, especially in the skull, 
are bone vessels and lie on the outer surface of 
the dura ; and one would have difficulty in con- 
ceiving of a hemorrhage penetrating the dura. 

As to the question of leucocytosis, while we 
do get it, usually it is not present in such a 
small hemorrhage as this. 

The interesting thing is that this man should 
have had two arachnoid hemorrhages and sur- 
vived so well, which I think w^ould have been 
impossible were the hemorrhage in the pia. 

Dr. McKendree. With reference to the 
question of the value of bloody spinal fluid, 
I would say that I believe that two or more 
specimens containing blood should always re- 
ceive serious attention. In this particular in- 
stance, I know that had I not been so con- 
servative in accepting the findings at first, 
the second and more serious attack which the 
patient suffered would have been averted. 
While at the Institute, the three punctures 
were performed very easily, the bloody fluid 
ran steadily and did not coagulate. They 
were done at intervals of twenty- four hours 



or more, and with the least possible trauma. 
Four specimens of like character, together 
with the leucocytic reaction, seemed to me to 
justify without question the diagnosis of sub- 
arachnoid hemorrhage. 

Moreover, the symptoms presented — head- 
ache, pain in ttie shoulders, pain in the lower 
spine, rigidity of the neck, Kernig, etc., to- 
gether with the laboratory findings — clearly in- 
dicate the nature of th« cerebrospinal symp- 
toms. 

I would like especially to emphasize the point 
that in this case, the convulsive movements 
were of the tonic type and at no time pre- 
sented the adduction and abduction movements 
of the upper extremities such as were so ably 
described by Drs. Tilney and -Casamajor in 
their case of ventricular and cistern hem- 
orrhage. 

In Dr. We;chsler's case, it is quite possible 
that the hemorrhage was more or less circum- 
scribed and encysted. In the case presented to- 
day it is apparent that the hemorrhage must 
have been comparatively small but diffuse, and 
resulting in very little compression. 

I believe that we do not encounter repeated 
ruptures of this type, because the nature of 
the lesion is usually discovered, and subse- 
quent treatment, especially in those cases in 
which syphilis is the underlying factor, is suc- 
cessful in averting further accidents. 
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In spite of the excellent work done by a 
lar^e numfier of reliable investigators, the 
pathways of the cerelxrllo-vestibular mechan- 
ism remain ill-defined. The physiological 
significance of the three or four morpholog- 
ically different cell groups in the vestibular 
area of the medulla oblongata is quite im- 
known. The connections between the vestib- 
ular and the oculogyric nuclei, maintained on 
a firm clinical basis, are from an anatomical 
standpoint involved in greater obscurity to- 
day than they were twenty years ago. In 
1 90 1 rVazer conducted an investigation into 
the relations of the posterior longitudinal 
bundle and the vestil)ular nucleus. He con- 
cluded that *Very many fibers pass from the 
l)osterior longitudinal bimdle to the third 
and fourth nuclei, some of these being de- 
rived from the sixth nucleus, but by far the 
larger number from Deiters* nucleus.*' 

This conclusion was based on a tracing of 
degenerated fibers after complete destruction 
of Deiters* nucleus in monkeys. The very 
completeness with which any special part is 
destroyed in the complex and closely packed 
region of the cerebello-medullary junction, 
must make the tracing of degenerated fibers 
from that special part a task fraught with a 
certain degree of imcertainty. Van (iehuch- 
teii, however, in a similar research, agrees 
with rVazor's findings. He found degener- 
ated libers going from Deiters' nucleus to the 
Name and to the opposite side of the posterior 
longitudinal bundle to reach the nuclei of the 
tliird and fourth nerves. He corroborates 
empliatically the findings of Probst, whom 
he ([notes as follows: **I could show with 
cerlaitUy libers going frotn Deiters' nucleus 
mainly {o the same side, and in smaller 
tunnbers to the opp^^site side of the posterior 
Kuigitudinal bundle. In the posterior longi- 



tudinal btmdle the fibers . . . give off ver}' 
rich numbers of collaterals to the nuclei of 
abducens, trochlearis and oculomotorius. 
These fibers then connect the nucleus of 
Deiters . . . directlv with the nuclei of the 
ocular muscles. . . " 

Lewandowsky is similarly unequivocal re- 
specting the existence of vestibulo-oculo- 
gyric connections. Cajal, in his studies of 
silver-impregnated sections of these parts, 
complained of the extreme fineness of 
the fibers connecting the vestibular and the 
oculogyric nuclei. He concludes, how^ever, 
that **the existence of vestibular fibers in the 
posterior longitudinal bundle . . . agrees 
with the findings of physiologists of a mech- 
anism for compensating associated move- 
ments of the eves w^hen the head and body 
change their balance." The statement is preg- 
nant with a germ of uncertainty and agrees 
with the drawings of the sections on which 
Cajal based this conclusion. It must be con- 
fessed that these drawings are not entirely 
convincing, it is not possible to see in them 
the connecting pathway in question with any 
high degree of certainty. The admirable ef- 
fort of Sachs and Alvis at unravelling the 
vestibular mystery has thrown a good deal 
of doubt in the pathway connecting Deiters' 
with the oculogyric nuclei. One of the chief 
merits of their work is the convincing man- 
ner with which they have pointed out a mis- 
leading factor in all such experimental inves- 
tigations — the extreme difficulty of produc- 
ing a lesion of the parts in question without 
at the same time injuring neighboring struc- 
tures. In this connection their conclusion, 
which is based on a more extensive and more 
exhaustive studv than had been heretofore 
undertaken, is that "the fibers running from 
Deiters' nucleus anteriorly in the posterior 
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longitudinal bundle are few in number and 
stop before they get to the third and fourth 
nuclei so that it is doubtful whether there is 
anv connection between Deiters' nucleus and 
the other nuclei ..." Another conclusion 
at which these investigators have arrived, 
and which involves the subject in still greater 
confusion, is that **all anatomic evidence to 
support Barany's contention as to the con- 
nections between Deiters' nucleus and the 
cerebellum, is lacking." They found, how- 
ever, that some of the fibers of the vesti- 
bular nerve end in the nucleus tecti of the 
vermis — a feature which compensates con- 
siderably for the confusion introduced. 

The following case brings home the need 
of further anatomical and physiological 
work in this direction. 

Michael F., an Irishman, aged fifty-two, 
a porter by trade, came to the Neurological 
Division of the Vanderbilt Clinic on July i8, 
1 92 1, with the following complaint: 

On June i, 1 921, he arose in the morning 
to find that his face was drawn to the right 
side and that he could not close his left eye. 
On his way to work the same morning, the 
street in the distance appeared double. The 
condition grew rapidly worse in the course of 
that day and then remained stationary until 
his appearance at the clinic. 

Personal History. He had been a verv 
healthy man all his life, a hard and steady 
worker. He had never suffered from any 
serious illness nor sustained any injury. He 
was rather an excessive smoker. His con- 
sumption of alcoholic beverages was never to 
the extent of causing intoxication, but he 
had drunk "reg lar," as he expressed it. This 
regular drinking consisted in the average 
daily consumption of about a pint of whiskey 
and a gallon of beer for a period of some 
thirty years before prohibition, and of about 
one-third to one-half of those quantities 
since. He had been married for the last 
eighteen years. His wife had had no miscar- 
riages and had given birth to four children, 
three of whom died from diseases incident 
to childhood. His present trouble came on 
overnight, without any preceding illness. 
Outside of the annovances incident to this 



particular trouble, he suffered no physical 
discomfort of anv kind. 

Physical Examination. This was done 
some six weeks after the onset of the trouble 
and showed as follows: 

The patient was a strong, healthy-looking 
workingman. His weight was 187 pounds. 
His face was markedly flattened on the left 
side, the mouth and nose were drawn to the 
right. His left palpebral fissure was much 
larger than the right. He had an internal 
strabismus of tlie left eye. 

The gait was normal in all its phases. He 
could walk on his toes and heels, backwards 
and sidewise and, with a little difficulty, 
along a straight line. 

The associated movements of the trunk, 
arms and head were those of a healthy 
person. 

Coordination. He could stand with his feet 
close together, and with his eyes either open 
or closed, with the ordinarj- amount of slight 
swaying. The finger-to-nose and finger-to- 
finger tests were carried out well. There was 
perhaps a slight deviation to the left in pass- 
pointing with both hands, but outside of 
this there was no dysmetria. 

Diadochokinesis was normal. 

There was no defect in his speech. 

The reflexes, both deep and superficial, 
were normal and equal on both sides. 

The muscular strength of his limbs, body 
and neck was good. 

There was no impairment of any of the 
sensations. 

Cranial Nen^cs. The external rectus mus- 
cle of the left eye was paralyzed. The pa- 
tient could not turn the left eveball outward, 
that is, to the left of the midline. 

The right internal rectus was weak in an 
attempt to move the right eyeball to the left 
in conjunction with a similar effort in the 
same direction on the part of the left eye. 
The same movement in convergence, how- 
ever, was normal. 

When the patient turned his eyes in a hori- 
zontal direction to the right, there was a pro- 
nounced rhythmical nystagmus of an ampli- 
tude of nearly a millimeter, repeated at the 
rate of al30ut four per second. The move- 
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ment continued as long as the eyes were 
turned to the extreme right. 

The pupils were of normal size and shape, 
and they reacted well to light and to accom- 
mrxiation. A rough test showed no narrow- 
ing of the fields of vision. 

The facial muscles of the left side were 
paralyzed and flaccid. He could not whistle, 
close the left evelids nor wrinkle that side 
of his forehead. 

There was a definite loss of the gustator>' 
sense on the anterior two- thirds of the left 
side of the tongue. 

There was no hy[)0- nor hyperacusia on 
either side. 

There was nothing abnormal alx)ut any of 
the other cranial nerves. 

The patient's mental status was good. 
There was apparently nothing wrong with 
his internal organs. His blood-pressure was 
140/90. The blood Wassermann test was 
negative. 

Since his first appearance at the clinic the 
patient has been obser\'ed a number of times. 
There has been a progressive improvement 
of the symptoms in the following order: The 
gustatory sense returned by August 29th. 
The facial paralysis was next to improve ; by 
September 12th the deformity was no longer 
conspicuous. Two weeks later the face ap- 
peared almost normal: the patient could 
whistle, wrinkle his forehead and close his 
left eyelids. The nystagmus showed a pro- 
gressive diminution of rate and total dura- 
tion at the same time that its amplitude be- 
came rather wider. The paretic condition of 
the right internal rectus muscle upon an ef- 
fort at conjugate movement of the eyes to 
the left was considerably improved. At the 
time of this writing the patient shows no 
easilv noticeable «ibnormality of the cranial 
nerves except one — a paralysis of the ex- 
ternal rectus muscle of the left eye. 

Localization. Since all the symptoms in 
this case appeared suddenly and simultane- 
ously, without any preceding illness, one is 
justified in thinking a priori of a single le- 
sion in the region of the left abducens nu- 
cleus. Among the structures that may pos- 
sibly be involved in .such a lesion the anatom- 



ical relations of some are well establi^ed, 
while the relations of others are still largely 
wanting in anatomical demonstration. What 
is true of the anatomy of the parts involved 
is true as well of their physiolog>\ The lat- 
ter is defective in point of correlating certain 
clinical manifestations of disease of those 
structures with their alleged normal func- 
tions. 

The fibers of the facial ner\-e form a loop 
around the nucleus of the sixth ner\'e ; that 
much is known with certaintv, and mav be 
seen in anv well-stained section of that level 
A lesion extending slightly beyond the mar- 
gin of the abducens nucleus must implicate 
the loop of the seventh nerve. 

The ner\'us intermedins, upon entering 
the pontomedullary angle between the sev- 
enth and eighth nerves, proceeds mesially 
for some distance, then bends downward to 
reach, probably, the nucleus of the fascicu- 
lus solitarius. At its bend it is situated within 
a short distance of the nucleus of the sixth 
nerve and is apt to be involved in a lesion of 
that nucleus, extending downward and out- 
ward for a few millimeters. 

It goes without saying that a complete le- 
sion of any nucleus must cut off the path- 
ways connecting it with all other structures. 
On this basis we may account for the inabil- 
ity of the right internal rectus muscle to 
turn the eveball to the left in an effort at 
conjugate movement of both eyes, while it 
is still able to turn the eyeball to the left in 
a movement of convergence. 

The structures responsible for the nystag- 
mus are much more difficult to locate in our 
case. It is not a paretic nystagmus. The left 
external rectus muscle is paralyzed com- 
pletely by a complete destruction of the left 
abducens nucleus. The right internal rectus 
muscle functions normally in all but a conju- 
gate movement to the left. There is no ques- 
tion about the normality of the muscles 
which turn the right eyeball to the right ; and 
even the overaction of the left internal rec- 
tus does not explain the permanent oscilla- 
tion of lx)th eyeballs in a horizontal move- 
ment to the right. A single quotation from 
Wilson and Pike's account of their experi- 
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mental work in this connection will suffice 
to indicate the difficulty. "Nystagmus occur- 
ring in the dog and cat," say these authors, 
"as a result of labyrinthine stimulation or de- 
struction, consists of two phases, a slow de- 
viation followed by a quick return and vary- 
ing definitely in direction with the labyrinth 

which is stimulated or destroyed The 

slow deviation is not affected bv removal of 
the cerebellum, nor is it affected by complete 
removal of the cerebrum, optic thalamus, 
partial removal of the posterior corpora 
quadrigemina and longitudinal splitting of 
the cerebellum. In short, if the anatomical 
path from the labyrinth through the vestib- 
ular nuclei to the eye nuclei (posterior 
longitudinal bundle) be intact, the deviation 
can be produced by stimulation, and appears 
after destruction, so soon as the animal be- 
gins to pass out from under the influence of 
the narcotic." 

The striking statement in the foregoing 
quotation is that which refers to the same 
effect produced by two opposite causes — an 
oscillation of the eyes resulting alike either 
from stimulation or destruction of the laby- 
rinth. The puzzle is susceptible of but one 
solution — that stimulation or destruction of 
the labyrinth alike bring about a disturbance 
in some organ whose function it is to co- 
ordinate the working of the oculogyric mus- 
cles. We know, moreover, that the nystag- 
mus resulting from the destruction of the 
labyrinth is of temporary duration; and this, 
too, can be explained only on the supposition 
that the disturbance brought about in this 
manner in the organ endowed with the func- 
tion of coordination was only temporary. 
Sachs and Alvis' findings give a good deal 
of strength to the foregoing supposition. 
If fibers of the eighth nerv^e enter the nucleus 
tecti of the vermis, we may suspect that an 
impulse propagated along that nerve would 
cause some disturbance in the normal func- 
tioning of the cerebellum; and that the im- 
pulse thus propagated being of a temporary 
character, the disturbance caused by it would 
be temporary. We can understand, further- 
more, why the removal of the cerebellum 
would not influence the nystagmus brought 



about by the destruction of stimulation of 
the labyrinth. Since nystagmus is not a func- 
tion but a disturbance of function — the func- 
tion of muscular coordination — there is no 
reason why that disturbance should abate 
with the removal of the organ which pre- 
sides over muscular coordination. 

That the nystagmus which ensues upon 
destruction or stimulation of the labyrinth 
is due not to the effects of such destruction 
or stimulation upon the vestibular nuclei but 
to a disturbance in cerebellar functioning, ap- 
pears rather reasonable from the following 
purely theoretical consideration: 

It appears to be the general agreement 
that the function of the cerebellum is to co- 
ordinate the contractions of muscles and 
groups of muscles in the various positions 
assumed by the body and limbs ; and that the 
vestibular apparatus is an adjunct to the 
cerebellum, endowed with the special func- 
tion of receiving and transmitting impulses 
in response to the stimulus of gravitation. A 
movement of any part of the body which 
results in a change of position of the center 
of gravity calls for the harmonious working 
of two mechanisms: one, a mechanism for 
coordinating the contractions of certain mus- 
cles and groups of muscles; the other, a 
mechanism for furnishing correct informa- 
tion from moment to moment respecting the 
effect of the particular movement upon the 
position of the center of gravity. 

Reasonable as it is to suppose that the ves- 
tibular mechanism is called upon by the cere- 
bellum to furnish information respecting the 
position of the center of gravity of every 
movable part of the limbs, the body and the 
neck, it is not entirely reasonable in the case 
of the eyeballs. The position of the center of 
gravity is not changed by the rotation of a 
spherical body, of homogeneous consistency, 
around any of its axes. The eyeballs, in this 
respect, are practically spherical. In handling 
a dead animal its movable parts change 
their relation to each other with every 
change in their centers of gravity; while 
its eyeballs retain the same relative positions 
to the orbits throughout. The centers of 
gravity of the eyeballs remaining unaffected 
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by the changing positions of the body, it 
is difficult to see what the vestibular appara- 
tus has to do with the eyes. The business of 
adjusting the visual axes to the movements 
of the body and head would, therefore, be 
entirely between the optic mechanism and the 
cerebellum. 

Since the exact anatomical pathways of 
the vestibular area are in doubt, we are 
thrown upon the expedient of weighing 
probabilities. The probabilities are strongly 
in favor of pathways from the vestibular 
nuclei in the medulla to all the motor nuclei 
in the central nervous system, with the ex- 
ception of the nuclei of the oculogyric mech- 
anism. For the proper coordination of this 
mechanism the cerebellum does not stand in 
need of information respecting the center of 
gravity of the eyeballs; that factor remain- 
ing constant, the cerebellum can accomplish 
the mechanical part of the task with the help 
of the optic apparatus only. 

If this line of reasoning be correct, and 
the nystagmus in the case of our patient be 
a mode of incoordination of the nature 
of dysmetria, we must postulate in his par- 
ticular case an injured conduction pathway 
from the cerebellum to the nucleus of the 
sixth nerve, an interrupted rubro-abducental 
tract. 

Little need be said about the nature of 
the lesion l)ecause little can be said. The sud- 
denness of the onset of the symptoms and 
the apparently small extent of the lesion 
speak for a thrombus occluding a small ar- 
tery, probably one of the radicular branches. 

The diagnosis of a single small lesion in- 
volving the left abducens nucleus and ex- 
tending in a narrow rim around it, is to a 
certain extent supported by the subsequent 
developments. In the recovery from such a 
lesion, it might be expected that the symp- 
toms produced by the injury of the parts 
about the periphery of the nucleus would 
pass away first. This has happened in the 
case of our patient. The symptoms produced 
by the involvement of the structures sur- 
rounding the alxiucens nucleus passed away 
in the order of their distance from it. The 
nervus intermedius was first to emerge; it 



was followed by the seventh ner\'e ; the con- 
jugate pathway to the nucleus of the c^ 
posite internal rectus muscle, as well as the 
pathway which carries the impulses of mus- 
cular coordination, recovered last ; while the 
most central part of the lesion has left the 
nucleus of the abducens nerve permanently 
injured. 

DISCUSSION 

Dr, Sands. It seems to me that this case 
is one of a group that have come to this clinic 
of late with, apparently, disturbance referable 
to the extra-ocular mechanism without any 
other symptoms such as headache or fever 
or more serious disturbance. 

A pathological basis such as a hemorrhage 
might account for the lesion w4iich has now be- 
come absorbed. I do not think, however, that a 
hemorrhage in that area would give such a 
good recovery. Encephalitis seems a more reas- 
onable diagnosis. 

In spite of this, I am not sure whether the 
man has not a luetic lesion attacking the 
sheaths of the nerves rather than the nuclei 
themselves. I have never seen a real nuclear 
sixth lesion ; I do not think thev are ven- 
common. When you think of the path the 
sixth nerve has to travel, it would seem that 
any meningeal condition there would certainly 
strike it. 

Dr. Strong. As to the location of the lesion, 
those who advocate an external, sav a menin- 
geal, lesion, overlook the presence of a devia- 
tion of gaze, i. e., a paresis of congugate eye 
movements. The presence of this phenomenon 
compels a central localization of the lesion. 

Regarding the point raised about taste being 
affected, the location where the pars inter- 
media fibers terminate or bend caudad is not 
far from the abducens nucleus, being some- 
what caudallv as well as laterallv located with 
reference to the latter. 

Tlie remarks made concerning vestibular 
nystagmus appear to ignore the fact that cere- 
bellar nystagmus differs in several respects 
from the former. 

Dr. Osnato. It does not seem to me that 
we ought to indulge in this sort of anatomical 
.speculation until everything has been done 
from the clinical standpoint to clear up the 
case. There is no reason why any case of sus- 
l)ecte(l vestibular origin should not be sub- 
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jected to complete Barany investigation. I have 
examined this man's nystagmus and I am not 
any too sure that it was of the type that we 
clinically recognize as either vestibular or cere- 
bellar. There are three kinds of nystagmus: 
One is due to paretic imbalance, which is very 
common. There is no telling whether the man 
has had this type of nystagmus before this con- 
dition commenced. Then there is the vestibular 
nystagmus, and the cerebellar type that we see 
most typically in multiple sclerosis. That is 
unceasing, even being present on fixation, and 
is usually rotary and wild. This man's nystag- 
mus disappears on fixation. It is only brought 
out on looking to the right ; it is horizontal ; it 
has not a rhythmical slow and quick jerk. It 
looks very much to me like a paretic ocular 
nystagmus due simply to imbalance in the mus- 
cles, entirely peripheral in nature. I do not 
think it has been at all proven that this is a 
vestibular or a cerebellar nystagmus. I do not 
think we should go any further with the ana- 
tomical explanations that have been advanced 
until at least this point has been decided in 
each case presenting the symptom of nys- 
tagmus. 

Dr. VVeciisler. Pathologically this case may 
be a luetic one ; clinically it falls into the group 
comparable to posterior cerebellar artery 
thromboses. I should think that this man was 
entitled to antMuetic treatment in spite of the 
fact that he had a negative Wassermann. 

Dr. Cornwall. I think this man is old 
enough to have a thrombosis from arterio- 
sclerosis and it should not be considered neces- 
sarily luetic without some proof. I do not be- 
lieve that the underlying pathology is from a 
hemorrhage, but rather from thrombosis, with 
resultant softening. 

Dr. Casamajor. This was a thing of sudden 
onset and various possibilities have been sug- 
gested. The question of encephalitis I think is 
rather doubtful. It would be a small kind of 
encephalitis to pick out the position of this 
lesion. The question of hemorrhage can also 
be excluded. Hemorrhage in the soft tissue of 
the gray matter infiltrates pretty easily and 
would involve more than is seen in this case. 
Dr. Cornwall has brought up the point of 
thrombosis. There is a fairly large artery pass- 



ing in with the seventh nerve to the sixtli 
nerve nucleus. The sixth nerve nucleus, appar- 
ently, has a good many capillaries. I should 
imagine that a thrombosis might account for 
the sixth nerve paralysis without necessarily 
involving i)ermanently the fibers of the seventh. 

The question of localization is another mat- 
ter. While one does not like to think of a 
small lesion in such a structure as the sixth 
nerve nucleus, yet I think the burden of proof 
is on die person who does not accept that le- 
sion. It would explain the involvement of the 
motor seventh. Nor do I think that the point 
that the pars intermedia is also affected is 
really well taken in this case, because it was 
only partly affected as it easily could be in such 
a lesion. I think a sheath lesion is also out of 
the question. One could not think of a lesioK 
affecting the seventh nerve without also affect- 
ing the eighth and that is not the case. A 
lesion large enough to affect both the sixth and 
seventh nerv^es would strike much more of the 
cerebellar mechanism and give symptoms more 
like cerebello-pontine lesions. 

The anatomy of the nystagmus I do not 
think is a question we can discuss too much. 
We have become;^ too prone to accept localiza- 
tions, not only in nystagmus but also in regard 
to coordinative eye movements, that are phy- 
siological and not anatomical. This question 
is still open and Dr. Rosett has offered us 
some explanation; but I feel that the nystag- 
mus in this case has been much better ex- 
plained by Dr. Osnato's suggestion of a paretic 
nystagmus. 

Nystagmus lasts a long or a short time ac- 
cording to the severity of the paretic lesion. 
And much depends on the individual who has 
it. There is an attempt of the individual to 
overcome the resulting diplopia which makes 
the nystagmus. This sort of thing will continue 
until the individual psychically cuts out one 
image and reverts to monocular vision. Tliat, I 
think, is rather a different thing from the real 
nystagmus due to difficulty with the vestibular 
mechanism. Dr. Osnato spoke of the nystag- 
mus in multiple sclerosis being cerebellar nys- 
tagmus. I am not in sympathy with that view. 
The nystagmus in cerebellar lesions that have 
come in my experience has been of the vesti- 
bular type. The multiple sclerosis nystagmus is 
much more nearly akin to the fine tremors of 
the late multiple sclerosis than to cerebellar 
ataxic movements. 
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The associated muscular atrophy in joint 
conditions due to disease or injury is a fact 
early and frequently commented upon. Allen* 
mentions references to this in the davs of 
Hippocrates, but no serious efforts to explain 
the conditions found were made until the 
early part of the nineteenth century. John 
Hunter, in 1776, thought that muscular 
atrophy was due to some sympathetic rela- 
tionship between the joint and the muscles 
involved, and Nelaton, in 1837, attempted 
a somewhat similar explanation. Barker* 
gives America the honor of first directing the 
attention of the medical world to the condi- 
tion through the work of John Kerley 
Mitchell, 1831-1833. 

Brown-Sequard in i860 gave reflex irri- 
tation, acting through the vasomotor system, 
as the cause of the atrophy following joint 
disease. Sabourin in 1873, on the other hand, 
thought it was due to the direct extension 
of inflammation from the diseased joint. 
Vulpian's idea was that it was due to a re- 
flex influence exerted on trophic nerve cen- 
ters in the spinal cord. Charcot later sup- 
ported this opinion. Valtat and Dide, in 
1877, experimentally produced arthritis and 
studied the sul)se(|uent muscle changes. Con- 
clusive proof of the correctness of the reflex 
theory was furnished by Raymond,^ in 1890, 
who in a scries of experiments on dogs, set 
up arthritis in both knee joints by injec- 
tions of nitrate of silver and by cautery, 
cutting first the posterior roots of the lower 
lumbar and upper sacral nerves on one side. 
He found muscular atrophy very marked on 
the side with the nerve roots intact, while 
on the side on which the roots had been cut, 
the muscles either did not atrophy at all, or 
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did so only to a ver>' slight extent. He ex- 
plained this difference by the inabilit)- of 
noxious influences to travel through the pos- 
terior roots into the spinal cord and act on 
the trophic centers in the anterior horn on 
the side on which these posterior roots have 
been cut; on the side with the roots uncut, 
atrophy necessarily occurred. Duplay and 
Cazin, in 1891, repeating \'altat*s experi- 
ments, found the muscle changes consisted 
only in a simple decrease in the size of the 
fibers. Hoffa, in 1892. repeated Raymond's 
experiments and confirmed his results. 

Klippel, in 1888, had re[X)rted some 
changes in the spinal cord in arthritic mus- 
cular atrophy. None of the observ-ers had 
been able to discover anything abnormal in 
either the spinal cord, or the nerves or mus- 
cle nerves. Forsbrook* in a dissertation on 
osteo-arthritis, is of the opinion that the 
muscle atrophy is contingent, first, on the 
discontinuance of physiologic activity neces- 
sitated by the diseased state, and second, on 
a neuritis following the affection of the ar- 
ticulation. Gower points out that disuse alone 
cannot explain the atrophy because the re- 
sults of disuse are generally trifling and 
tardy, and moreover that other muscles of 
the limb of which movements are suspended 
to some extent, show no atrophy. In 1898, 
Achard and Levy reported finding, in this 
disease, atrophy of cells of the anterior horn 
of the spinal cord. Mignot and Mally^ in 
1900, as a result of their experiments on 
dogs, found on the side of the muscular 
atrophy, a diminution of the number of cells 
in the anterior horn throughout the lumbar 
portion of the cord. 

Allen repeated Raymond's experiments 
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and used the finer histologic methods intro- 
duced since Raymond's time. He found, as 
soon as the inflammatory reaction following 
the injection of the irritant had subsided, in 
cases without root-cutting, a diminution in 
size of the muscles on the extensor surface 
of the limb. In some cases as much as 6 cm. 
difference was noted in the thighs of the two 
sides. Faradic irritability was retained but 
was slightly reduced on the affected side. 
There was simple reduction in size of the 
fibers, the space between them being greater 
than normal. The fibers preserved their stri- 
ations and neither increase in muscle nuclei, 
nor any pathological conditions in the nerve 
endings was found. The peripheral nerves 
showed no change by either the Weigert or 
^larchi methods. 

The atrophy was most marked on the side 
with intact nerv-e roots. As the animals were 
verv much emaciated the muscle fibers were 
smaller on both sides with equal absence of 
change in the nerves, with the exception, of 
course, of the ascending degeneration on the 
side of the spinal cord on which the poster- 
ior roots had been cut. The lower part of the 
spinal cord, particularly the fourth and fifth 
lumbar segments, in the former of w-hich 
Parhon* located cells of origin of anterior 
crural and obturator nerves which supply 
the anterior muscles and the knee joint, was 
carefuUv examined, but not one cell could 
be found which showed axonal degeneration. 
The large cells of the anterior horn were 
carefullv counted and differences in the two 
sides from 1.3 to 7 per cent were found, but 
a further count of all the anterior horn cells 
gave figures essentially the same. This, to 
Allen's mind, raised the question of the pos- 
sible normal variation in the number of cells 
of the two sides of the spinal cord. 

Nathan^ in 191 6 pointed out the associa- 
tion of symptoms referable to the nerve 
system with both acute and chronic joint 
disease. He deprecates the fact that most 
writers are content to follow Charcot in his 
view that neural symptoms are due to the 
reflex influence of the arthropathy. He con- 
cedes that the atrophy and hypertonia may 
properly be attributed to reflex action, but 



adduces evidence to show that the cases of 
muscular atrophy and spasticity, vasomotor 
changes and disturbed sensation, are directly 
associated with the underlying morbid pro- 
cess. He has found in acute stages of poly- 
arthritis spastic atrophic phenomena, tran- 
sient in some, more or less permanent in 
others, evidently not of reflex origin. In 
some cases he found only neuromuscular 
phenomena ; in others symptoms referable to 
irritation of sensory nerves — hyperesthesia, 
radicular and lancinating pain, and occas- 
sionally vasomotor and trophic skin disturb- 
ances (localized hyperhidrosis, glossy skin 
and edema) w^ere present. In many cases he 
found muscular atrophy and spasticity with 
the joint disease insignificant, the disability 
due to muscle atrophy and permanent mus- 
cular shortening. His experimental work 
points to the symptoms as being due to rad- 
icular or spinal irritation or compression, 
caused by the altered mechanical condition in 
the epidural space and intervertebral notches, 
with no actual involvement of the nerve 
system. He emphasizes the general infections 
which give rise to these conditions, often 
overlooked in the history of the case and 
therefore giving the case the appearance of a 
chronic progressive disease. His experiments 
on dogs, which he inoculated with strepto- 
cocci, showed vertebral changes, endosteal 
subperiosteal inflammation, concomitant 
with sterile intra-, peri- and para-articular 
exudates. In the spine this exudate w^hich in- 
volved the epidural space and vertebral 
notches was of such a nature that it must 
perforce have caused spinal root irritation or 
compression. In some the exudate was finally 
absorbed, in others, permanent connective 
tissue changes occurred. The spinal lesions in 
the dogs experimented upon were the same 
as in the peripheral joint lesions. He reasons 
thus: Since the peripheral joint lesions in 
man and dog are absolutely analogous, and 
we have no reason to believe that the bones 
and peri-articular structures of the spine in 
man react differently to deleterious influ- 
ences than do those of the skeleton generally, 
we may assume that the vertebral and epi- 
spinal morbid conditions in man are analo- 
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gous to those demonstrated in the dog. 
Hence he concludes that the neurological 
symptoms described as associated with ar- 
thritis point to the involvement of the 
spinal column in the morbid process. The 
vertebral changes, consisting of endosteal 
and subperiosteal inflammation, have led 
to epidural and perispinal exudations caus- 
ing irritation or slight spinal compression. 
These changes may or may not be per- 
manent, differing in distribution, intensity 
and permanency depending on the distribu- 
tion, intensity and sequelae of the epidural 
and perispinal processes. The infection need 
not necessarily be of a suppurative character 
and may or may not produce nerve symp- 
toms, such a result being due to difference in 
location, not to difference in the morbid 
condition. 

The following case is interesting both be- 
cause it bears on the questions discussed 
above and because of simulation of an anter- 
ior crural and obturator neuritis. Were it n 
typical case of neuritis, we could supply a 
rational explanation of the muscular atrophy 
on that basis, but the clinical aspect of the 
case warrants only the diagnosis of muscu- 
lar atrophy, secondary to arthritis of the left 
hip, with paresis or partial paralysis of the 
muscles supplied by the anterior crural and 
obturator nerves. 

History. A. F., male, of German extrac- 
tion, aged fifty-six, a butcher by occupation, 
widower, careworn and apparently in pain, 
presented himself at the nerve clinic of the 
Post-Graduate Hospital, Neurological De- 
partment, on January 17, 1921, with the fol- 
lowing complaints: pain in the left groin, 
pain in the left hip region, pain in right 
ankle region and pain and difficulty in 
walking. His first symptoms dated back 
three years and began with slight pain in 
the left thigh anteriorly. The onset was 
gradual and the disease became continually 
worse. At that time, his pain occurred about 
three or four times a week and lasted but a 
few hours. It was of a sharp shooting char- 
acter going right through his leg. The course 
of the pain was from the left groin to a little 
below the knee-cap of the left leg. He would 



have to discontinue his work, go home, and 
lie down in bed. The next day the pain was 
generally better. Perhaps he would be able to 
work from morning until evening on some 
days, but in the evening the pain would be- 
come verv severe and the onlv comfort he 
could secure then would be to lie quietly in 
bed with his legs stretched out. Xo form of 
medication, no amount of hot applications of 
various sorts, would afford him as much re- 
lief as getting to bed. At the onset of his dif- 
ficulty, he would limp a little, but no con- 
siderable difficulty in walking was exper- 
ienced until about one year ago when he be- 
came conscious of the fact that his left leg 
was weaker than the right, the main weak- 
ness being in the upper thigh. This progres- 
sivelv increased until to-dav it is difficult for 
him to get along without a cane. He also no- 
ticed a difference in the size of the two 
thighs about six months ago. He prefers 
standing most of the time. He finds no com- 
fort in sitting. When sitting, he selects the 
edge of the chair and sits down sidewards on 
the right buttock. When sitting and stretch- 
ing his left foot (i. e., hips partially flexed) 
the pain begins in the anterior thigh region. 
When lying down it eases up a little. In 
getting up he experiences more difficulty. 
Sometimes after struggling to his feet, he 
can hardlv walk. He often has to hold on to 
the bed or use a chair to reach the cupboard 
or sink. The continuous pain is of a burning 
or tearing nature, occasionally it feels shock- 
like, especially after a strain, pull or misstep. 
It is severe in rainv or cloudv weather, and 
he claims to be able to foretell the character 
of the weather by the severity of his pains. 
Dunng the actual storm or rain the pain be- 
comes a little less severe. He further com- 
plains that the left leg and foot are colder 
than the right. About two years ago he had 
a peculiar sensation as of ants creeping up 
and down the leg. It lasted for a few months 
and though more severe on the left, was also 
present on the right thigh and leg, lasting 
one to three ((uarters of an hour at a time. 
His past history is practically negative. To 
his knowledge he was normally born, breast- 
fed, had the usual diseases of childhood and 
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was particularly subject to sore throats. 
About fifteen years ago, he had an attack of 
pneumonia which left him in very poor 
health. In one year he had recovered his for- 
mer state of good health and has enjoyed it 
until three years ago. He denies any venereal 
infection, and denies lues by name and 
symptom. He was a very heavy meat 
eater, eating large quantities three times 
a day up to the onset of his illness. He never 
suffered a typical attack of gout nor had any 
trauma or temperature during the course of 
his illness. To his recollection there has never 
been any trauma to his left hip. He was ac- 
customed to several whiskeys and some 
glasses of beer, up to the onset of his illness. 
Since then he only imbibes an occasional 
glass of beer and has four cups of coffee or 
cocoa per day. His sleep is very poor, he is 
restless and nervous. His appetite is good, 
thirst moderate; urinary history negative, 
voiding normal amounts with an occasional 
nocturnal urination ; bowels regular ; potency 
and habits are normal. His sexual life is 
limited. He had been married onlv five vears 
when he was widowed. His wife had no 
pregnancies during that time. His family 
history is negative on both his paternal and 
maternal sides, particularly in reference to 
diabetes and nervous affections. He has 
weighed at best 190 lbs. To-day he weighs 
150 lbs. He has had no operations, and gives 
no history of injury, fracture, dislocation or 
disease of the vertebrae. An examination on 
March 25th gave the same clinical findings 
as below described. His history then referred 
to pain directly at the left hip, running to 
the left groin for the past two months. 

Examination. Abnormal attitudes and de- 
formities: He holds his left leg stifHy, bear- 
ing his weight on the right. 

Gait, He walks in such a manner as to 
avoid bending his knee, his left leg held 
stiffly has a pendulum motion. The patient 
states that he steps off the car backwards and 
when going down stairs does similarly. 

Coordination, Patient is right-handed and 
performs the equilibratory tests, finger-to- 
nose, and finger-to-finger, normally. The 
heel-to-knee test on the left is painfully per- 



formed but shows no ataxia. There are no 
adiadochokinesis, dyssynergia or dysrrtetria. 
Skilled acts are normally performed. No ab- 
normal involuntary rriovements are noted. 
Deep reflexes are normal. Attention is called 
to the fact that his knee-jerks are marked 2. 
= normally. No ankle clonus was elicited. 
A possible difference in the cremasteric re- 
flexes is noted, the left being slightly less 
active. Of the superficial reflexes, the ab- 
dominals of the right side are not elicited. 
This perhaps may be explained by the laxity 
of the abdomen on that side and also by the 
presence of an interesting tumor, situated in 
the upper and lower abdominal quadrants. 
It is fusiform in shape, about 6 inches in 
length, 2yi inches in breadth, feels like fat 
or omentum, moves with respiration and is 
not attached to the skin. It seems to be at- 
tached to the external border of the left rec- 
tus muscle, and gives an impulse on cough- 
ing, but not more than the impulse recorded 
on the right side. 

Muscle Strength. The patient, it should 
be noted, has been a powerful man and was 
accustomed to lifting heavy weights of meat. 
His muscle strength over trunk and upper 
extremities seems to be normal. In the lower 
extremity the left thigh muscles are affected. 
Flexion of the thigh on the left is performed 
with difficulty and pain, evaluated at 5. 
= movement limited in extent. Extension 
and abduction are apparently normal. Ad- 
duction is slightly impaired. Flexion of the 
leg is normal. Extension of the leg is im- 
paired, graded 5. The feet and toes seem to 
be normal in plantar extension, and plantar 
flexion ; for abduction and adduction this al- 
so holds true.This seems to point very mark- 
edly to impairment of the motor power of 
the iliopsoas, sartorius and quadriceps mus- 
cles supplied by the anterior crural nerve, 
and to a lesser degree to involvement of the 
pectineus and the abductor muscle group, 
the longus, brevis, and magnus, supplied by 
the obturator nerve. There is present, besides 
the marked atrophy of the anterior thigh 
muscles, an associated hypotonus and soft- 
ness of the muscle structure. 

Muscle Status. The measurements of the 
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thigh at two points of greatest circumfer- 
ence sliow — right i8^, left lyyi inches; at 
another point — right 19>^, left i8j4 inches. 
Electrical test shows diminished excitability 
and no changes in polarity in the anterior 
crural and adductor group muscles. 

No reaction of degeneration is present in 
any muscle. 

No abnormal associated movements are 
noted. 

Sensory. The general sensory examina- 
tion is practically negative. A very slight 
hypesthesia over the internal surface of thigh 
and leg on the left side, measured by the 
Strong esthesiometer, shows Yx inch varia- 
tion from the nomial (which corresponds to 
the area of the saphenous longus). There is 
no sensory disturbance over the pubic region 
and sexual appendages. 

Cranial nerz'e examination discloses no 
pathological findings. In tests for intelli- 
gence, emotion, attention and memory he re- 
sponds normally. 

Systemic Examination discloses that the 
left leg and thigh are slightly colder than the 
right; the skin appears smooth and glossy. 
His cardiovascular condition shows his pulse 
rate 80 per minute ; the heart sounds normal. 
His blood pressure is 150/80. There is pres- 
ent a pulsation of both dorsalis pedis arteries 
and a marked pulsation of the left femoral 
artery. The respiratory tract is negative. 
Gastrointestinal tract discloses the hernia 
or tumor mentioned above, with difference 
in opinion as to its nature. His teeth are fair, 
showing some pyorrhea. Genito-urinary ex- 
amination discloses inguinal hernia. Skele- 
tally he shows the left foot slightly flat. Rec- 
tal examination is negative. 

The Surgical Department of the Post- 
Graduate Medical School and Hospital re- 
ported on the abdominal tumor as follows: 
**A positive diagnosis seems to be impossible. 
The division is between a lipoma of the ab- 
dominal wall and a hernia into the abdomi- 
nal wall." 

Examinations of urine 1 725/2 1 and 
2/ 1 9/2 1 were negative. Wassermann test by 
the Department of Health, N.Y.C., 2/21/21, 
was negative. Roentgen-ray examination 



shows the bodies of the vertebrae narrow in 
their vertical diameter, and proportionately 
wide. The vertebral discs are proportionately 
widened. There is no evidence of erosions 
or necrosis and the above described condi- 
tion is considered probably congenital. 
Radiographic examination of the left hip 
shows the characteristic changes of a hyper- 
trophic osteo-artliritis. The interarticular 
space is narrow, the articular border rough- 
ened and sharpened. Since this condition 
does not appear to exist on the right side, it 
is suggested by the -Y-Ray Department that 
the condition on the left side is due to an 
old injury. 

CONCLUSIONS 

Conscious of the fact that some of the 
factors that warrant the diagnosis of anterior 
crural and obturator paralysis are lacking, 
we feel that many points have been brought 
out in favor of the involvement of the mus- 
cles supplied by these nerves. Among these 
are the weakness of the iliopsoas, sartorius, 
and quadriceps, atrophy of anterior thigh 
muscles, the electrical changes, the history 
and the location of sensory findings. The 
cause of the primary involvement must re- 
main in doubt. It is certain that tliere is no 
history of trauma to the hip, nor any frac- 
ture or dislocation of the vertebral column, 
nor of any rectal condition that is palpable. 
The question of chronic alcoholism and more 
particularly of a gouty or rheumatic diathe- 
sis, favoring the left thigh through some oc- 
cupational or other factor, making the left 
thigh the "locus minoris resistentiae," must 
be held in mind. On the point of patholog)' 
the cjuestion arises whether a very slow pen- 
neuritis or interstitial neuritis had not taken 
place, resolving before radical structural 
changes had occurred in the parenchyma. 
The symptoms are mainly motor, but there 
is a possibility that the paresthesia of two 
years ago was the condition called "meralgia 
parestlietica." On the point of diagnosis, it 
would be very difficult to differentiate the 
muscle condition from a beginning progres- 
sive muscular atrophy save for the active 



Arthritic Muscular Atrophy 



343 



knee-jerk. From chronic poliomyelitis it is 
differentiated by the fact that the knee-jerk 
is present. The absence of fibrillary twitches 
and the electrical changes also speak against 
that condition. Tabes dorsalis and dementia 
paralytica often give hypertrophic changes 
in the knee and ankle joints, but can be read- 
ily excluded in this case. Syringomyelia gives 
hypertrophic enlargement of the extremities 
of bones with muscular atrophy but the lo- 
cation and lack of sensory dissociation speak 
against this condition. 

Some cases of psychoneurotic arthralgia 
are associated with a higher degree of mus- 
cular atrophy than is commonly seen from 
simple inactivity, but the psychological make- 
up and definite organic findings readily ex- 
clude this possibility. There remains the so- 
called "reflex atrophy*' to explain the muscle 
affection. Charcot spoke of the influences 
from the inflamed joint as producing a sort 
of inertia or stupor of the ceUular elements, 
and others have assumed a so-called "dy- 
namic alteration" in the cells of the anterior 
horn. Lorenz^ holds that a muscle maintains 
its nutrition principally because the peri- 
pheral neuron is intact. There are no special 
trophic nerves as far as is known and the 
nerve centers do not spontaneously exert a 
trophic influence, but must be stimulated 
from the periphery and from the center in 
order to do so. The cutting off of voluntary 
influences may thus result in a diminution in 
size of the muscle, as in the atrophy some- 
times observed after a cerebral lesion. Simi- 
larly in the muscle atrophy following joint 
diseases or injury we may analyze several 
factors. First, the limb is held in a fixed 
position more or less and produces atrophy 
from disuse. Second, the greater or less re- 
duction in the number of the habitual stimuli 
to the nerve centers takes place and the mus- 



cle is apt to suffer. We have no history nor 
findings pointing to effusion into the joint, 
so we may eliminate the overstretching of 
the muscle and pressure which may have 
been a factor. There is a possibility that 
the toxic substance produced in the in- 
flamed joint may have an unfavorable ac- 
tion on the muscle, directly selecting cer- 
tain groups of muscles through their offer- 
ing a point of least resistance. Direct ex- 
tension from the joint may be suggested, 
but no trace of such activity can be 
found. Hilton's law points to the simi- 
lar innervation of the joint and the mus- 
cles moving that joint. The muscle tonus of 
the quadriceps extensor depends on impulses 
which are carried back to the spinal cord by 
the afferent fibers of the anterior and ob- 
turator nerves which include fibers from the 
knee-joint. In our case there is a flabbiness 
and lack of tone of the extensor muscles. The 
tone, however, is not entirely iibsent, for the 
knee-jerk is present; in fact is fairly normal. 
This is due to the fact that impulses arising 
from the synovial membrane of the knee- 
joint can pass to supply the muscle partially. 
Though the reflex influence from the in- 
flamed joint acting on the nerve centers in 
the spinal cord may not completely satisfy us 
as being a factor in the muscle atrophy, 
nevertheless, we cannot totally disregard it. 
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TWO CASES WITH SIGNS OF INCREASED INTRACRANIAL 
PRESSURE PRESENTING UNUSUAL ROENTGEN 

FINDINGS IN THE CRANIUM 

By SAMUEL BROCK, M.D. 

NEW YORK CITY 



The writer feels warranted in reporting 
these two cases not only because of their un- 
usual clinical interest and the noteworthy 

m 

roentgen findings, but also because of the 
practical consequences incident to the diag- 
nosis. 

Case I. An instance of cortical epilepsy is 
described zvith extensor movements of the 
left upper and lower extremities and left 
face, associated with an tmtisual roentgeno- 
gram of the cak'aritnn {intracratiial os- 
teoma?). The disappearance of all symptoms 
zvithout operative intervention, the results 
of physical and roentgenographic re-exami- 
nation three months after the onset, together 
with the therapeusis employed, are of un- 
usual interest. 

The patient is a white man, twenty-five 
years of age, whose history follows: 

Habits. Irrelevant. No alcoholic or drug 
addiction. 

Family^History. Negative. No one in the 
family has had an illness similar to the one 
afflicting the patient. 

Previous History. He had "yellow jaun- 
dice" seven years ago, malaria twice while 
in service in the Philippines; "rheumatism'' 
in the left ankle-joint of unknown cause, 
eight years ago. No history of head injury. 
Venereal disease denied. 

Present History The patient was ad- 
mitted to the U. S. A. Base Hospital, Camp 
Merritt, N. J., December 6, 1918. For the 
previous nine days, tlie patient had been 
subject to attacks of tonic muscle-spasm. 
The onset was sudden, with no ascertainable 
cause. At first the spasm was limited to the 
extensor muscles of the left arm, forearm 
and hand. About ten hours after the onset, 
the extensor muscles of the left thigh also 
became involved ; the next day, the muscles 



of the left face were implicated (involuntary 
closure of the left eye — orbicularis palpebra- 
rum). The facial involvement lasted just one 
day. 

No pain, unconsciousness, dizziness, head- 
ache or mental confusion attended any of 
these attacks, which were of very frequent 
occurrence (five to eight an hour). 

At the onset, during severe attacks, some 
speech difficulty occurred, which was not in 
the nature of an aphasia or anarthria; this 
has since disappeared. The attacks occur at 
night and frequently awaken him. There are 
no other subjective complaints. He has 
never had anything like this before. 

Physical Examination. Special senses, 
negative. Skin and mucous membrane, nega- 
tive. Two interesting congenital anomalies 
are present; one is a peculiar disposition of 
hair on the forehead, i.e., instead of the 
usual convex line which marks the begin- 
ning of the hair on the forehead, there is a 
peak or promontory of hair jutting forth in 
the middle of the forehead; making a V- 
shaped border of the hair line. The other is 
a malformation of the tragus of the left ear, 
— ^upon the usual structure there is super- 
imposed a small supernumerary formation. 

Vascular System. Negative. Blood pres- 
sure, S. 146; D. 84. During an attack it was 
S. 1 56 ; D. 90. 

Heart and Lungs. Normal. 

The temperature, pulse and respirator}' 
rates were normal during the sixteen days 
constituting the first period of observation. 

NEUROLOGICAL EXAMINATION 

The Attack. The patient has frequent, re- 
peated attacks of tonic muscle spasm. With- 
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out any aura, the extensor muscles of the 
left arm, forearm and fingers become in- 
volved in a tonic spasm, followed very 
quickly by involvement of the extensor mus- 
cles of the left thigh. The extensor mus- 
cles of the left arm and fofearm stiffen, the 
fingers straighten out, and become hyper- 
extended, and the left thumb becomes ad- 
ducted; a gradual outward rotation of this 
extremity through an arc of about 45° also 
takes place. Following quickly upon the up- 
per extremity, the quadriceps extensor of 
the left thigh goes into a tonic spasm and 
the leg becomes involuntarily extendecf on 
the thigh. No facial involvement occurs; 
during the seizure he is able to move all the 
muscles of his face with ease. The entire 
seizure is over in six to ten seconds. Follow- 
ing it the patient complains of a distinct 
numbness in the parts affected, less in the 
thigh than in the forearm. He has from six 
to eight attacks an hour. 

Motor, The strength in the left triceps, 
deltoid and in left-hand muscles (grip) is 
very slightly diminished. The patient is of 
magnificent muscular development, reveal- 
ing no other motor disturbances. 
Sensory. No objective disturbances. 
Reflexes. Those of the forearm, biceps, 
and triceps are quite exaggerated, more so 
on the left side. Both Achilles tendon jerks 
are increased and equal ; both knee-jerks are 
exaggerated, the left distinctly more so. No 
ankle clonus; no Babinski or allied reflexes; 
no Hoffman digital reflex ; no abdominal re- 
flexes. Right cremasteric, present; left, ab- 
sent. 

No Romberg. No astereognosis. No adia- 
dochokinesis. 

Cranial Nerves. Eyes : the pupils are reg- 
ular, equal, round, and react to light. There 
is slight lateral nystagmic twitching of the 
eyes. Fundi: right, normal; left, shows a 
myopic refraction error. Media: normal. No 
hemianopsia. Hearing: normal. No cranial 
nerve abnormalities. 

Serology and Laboratory Data. Lumbar 
puncture revealed a clear fluid under very 
little pressure ; the fluid stopped running af- 
ter about I cc. was obtained, this amount be- 



ing entirely consumed in performing the 
Wassermann reaction which was negative. 

Blood Wassermann. Negative. 

Blood Count. Red corpuscles, 4,400,000; 
white corpuscles, 9,600. 

Differential Counts^ 
Polymorphonuclears 

Neutrophiles 70 per cent 

Eosinophils 6 per cent 

Small mononuclears 18 per cent 

Large mononuclears 5 per cent 

Transitional leucocytes i per cent 

Repeated Urinalysis. Negative 

Roentgen-Ray Findings. A mass having 
almost bone-like densitv extends downward 
and forward just anterior to the junction of 
the frontal and parietal bones. This mass ap- 
pears to be dipping into the longitudinal fis- 
sure, and is about 4 J^ cm. deep and i J/^ mm. 
in width. 

Subsequent Course. Re-examination De- 
cember 17, 1918, reveals the same findings 
that the former examination disclosed, with 
the following exceptions: bilateral ankle clo- 
nus; definite nystagmus on looking to the 
right, none to the left. Recently the severer 
seizures have been associated with tonic 
spasms of the left face. 

After December 20th, the seizures grad- 
ually became less frequent, until by Decem- 
ber 23rd they ceased altogether. At this time 
he was transferred to another military hos- 
pital and was not seen again until March 21, 
1919. In the three months (December to 
March) he had had no seizure and had been 
in excellent health. During that period, his 
blood and spinal fluid were subjected to the 
Wassermann test, with negative results. 

NEUROLOGICAL RE-EXAMINATION 

(March 21, 1919) 

Motor. No weakness, paralysis, or atro- 
phy anywhere. 

Seftsory. No objective or subjective dis- 
turbances. 

Reflexes. There is a distinct increase of 
deep reflexes on the left side, with absence 
of superficial reflexes on the same side. 

Knee-Jerks. Both active, left more than 
right. Achilles tendon jerks: both active, 
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left more than right. No Babinski, Oppen- 
heini or Chaddock. Triceps, biceps, and fore- 
arm reflexes active; greater on the left than 
on the right side. Alxlominal reflexes: 
right, diminished; left, absent. Cremasteric: 
right, active; left, absent. Corneal reflexes: 
normal. 

Cranial Xcnrs. Eyes: pupils e(|ual, react 
actively to light. Fundi*, essentially negative. 
No hemianopsia. Xo nystagnuis. 

A i)eculiar and marked thinning of the 
hair has occurred in the left temporal region. 

The roentgen-ray findings are the same as 
previously noted. 

TlIERAPKi:SlS 

I" 

Before admission to the hospital he was 
given i5,o(X) units of tetanus antitoxin. 
From Uecemlx^r 7th to December 13th, he 
was given sodium bromide, .()5 gm., every 
four hours, and occasional doses of morph- 
ine sulphate, .008 gm. On December 15th, 
potassium iodide was begim in i gm. doses, 
three times a day, increasing .06 gm. a day 
until December 22nd, the date of his transfer 
to another hospital. On December 16th and 
21st. he was given .04 gm. of mercury 
salicilate in albolvn intramuscularlv. 

Reference has been made to the fact that 
on December 20th his symptoms began to 
abate, and in three davs had entirelv dis- 
appeared. 

Was this result the effect of specific treat- 
ment on a luetic condition, or with the nega- 
tive serology and history in mind, were the 
improvement and the therapeusis merely co- 
incidental circumstances? Are we dealing 
with an intracranial osteoma with a luetic 
process (namely syphilitic meningitis) en- 
grafted upon it, with the osteoma latent and 
symptomless, until the luetic process became 
active? Or again, in view of the visible con- 
genital abnormalities mentioned, have we 
a congenital condition (namely, teratoma) 
with or without a luetic pathology added? 

In view of the successful issue of the 
case, such cjuestions are very diilicult to 
answer, and an exact diagm)sis is impossible 
at present. 



Inasmuch as this patient was scheduled 
for an operation for intracranial neoplasm, 
the unforeseen but fortunate turn taken bv 
the case seemed all the more remarkable at 
the time. 

Schiiller in his excellent monograph* and 
Sippel^ have both discussed the subject. The 
former, speaking from an unusually large 
experience, states that **apart from tumors 
of the bones of the face, roentgenographic 
pictures of tumors of the bones of the skull 
are quite rare.'' He cites 4 cases: 2 frontal, 
I orbital, and i bregmatic osteoma (similar 
to the one herewith described) in none of 
which convulsive pheuomcfia occurred. He 
further states that "circumscribed osteomata, 
. . . according to their site, have a course 
free from symptoms or are associated with 
severe cerebral, nervous or ocular disturb- 
ances.** 

Case II. Paralysis of the first six cranial 
nerves on the right side complicating frac- 
ture of the right side of the sphenoid bone, 
and adjacent floor of the orbit. The very 
slow involvement of these nerz'cs, the nega- 
tive serology, and the x-ray findings consti- 
tute an interesting clinical picture. 

The patient is a male, white, forty-eight 
years of age. 

Habits: Drinks very little alcohol, never 
intoxicated. No drug addictions. 

Family History. Negative. 

Previous History. Scarlet fever at fifteen 
years of age. Occasional attacks of vertigo 
and syncope. V^enereal disease denied. 

Present History. In January, 1916, while 
playing baseball, he was struck by the ball 
in the region of the right eye. At the time he 
had a severe traumatic epistaxis, and was 
unconscious for a short time; he states he 
was **pretty well knocked out." Six months 
later (June, 191 6) severe pains on tlie right 
side of the nose and adjacent right malar 
region appeared. These "neuralgic" attacks 
became rapidly worse, involving also the 
right forehead. 

Two o{)erations were then performed 
upon the right side of his nose, directly 
after which the sharp pains disappeared for 
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six weeks, then returned again, localizing 
**in the right eye/' At this time he noticed 
that the visual acuity of his right eye was 
becoming impaired. While this diminution in 
vision was progressing, he noticed a loss of 
sensation in the skin over the right malar 
region. 

In May, 1918, while going through some 
**gas tests" at Camp Greene, he lost the 
vision of his right eye. 

While the visual defect was progressing 
in the last two years, the *'neuralgic" pains 
were increasing in severity. After an attack 
of pain, he states, the right eye would 
* 'clear," but he noticed that actual vision was 
getting weaker and weaker in that eye until 
it disappeared entirely in May, 1918. In the 
following two months the pains described 
diminished, until June, 191 8, when the pain 
disappeared; in place of it there was numb- 
ness. 

After the injury (January, 1916), he was 
subject to attacks of nausea for about six 
months ; at no time did he vomit. 

NEUROLOGICAL EXAMINATION 

Motor. Marked atrophy and loss of power 
of right masseter, pterygoids, and temporal 
muscles (motor portion of mandibular divi- 
sion of trigeminal nerve). 

Sensory. Complete loss of all forms of 
sensibility in the cutaneous and mucous 
membrane distribution of the right trigem- 
inal nerve. Loss of taste (sweet, sour and 
bitter) on the anterior two-thirds of the 
right half of the tongue (involvement of 
chorda tympani branch of trigeminal). 
Anesthesia of right cornea. Loss of smell on 
right side. 

Reflexes. Knee-jerks, Achilles tendon- 
jerks, abdominals and cremasteric reflexes 
are equal and active on both sides. The 
corneal reflex is absent on the right. 

Cranial Xerirs. Eyes: pupils, unecjual; 
right, semi-dilated and larger than left. The 
right pupil is fixed and does not react to 
light, accommodation or convergence; the 
left reacts well. Fundi: right, optic nerve 
atrophy (post-neuritic type) with complete 



blindness: left, normal; vision 20/20. The 
right eye is somewhat sunk in (enophthal- 
mos), and there is some ptosis of the right 
upper eyelid (cavernous sympathetic in- 
volvement). The right superior rectus, ex- 
ternal rectus, and superior oblic|ue muscles 
are paralyzed (incomplete involvement of 
the oculomotor and complete involvement of 
the trochlear and nerve 10 the external 
rectus). The seventh to twelfth cranial 
nerves are not involved. 

Heart, Lungs and Abdomen. Negative; 
temperature, pulse and respiratory rates, 
normal for the period of observation. 

Laboratory Data. Urine: negative. Spinal 
fluid : pressure normal, appearance clear, 
no clots. Cilobulin: negative. Wassermann: 
negative. Cell count : three. 

DISCUSSION OF FINDINGS 

Roentgen-Ray Findings. Very much en- 
larged posterior clinoid processes of sella 
turcica, with some encroachment on pituit- 
ary^ fossa. An irregular line, suggesting an 
old fracture into the right greater wing 
of the spheiK^id bone, continuing into the 
floor of the right orbit is present. It also ex- 
tends along the nasal side of the orbit into 
the right frontal sinus, which is somewhat 
clouded, giving the appearance of a peculiar 
thickening in the right frontal sinus.* 

It will be recalled that the third, fourth 
and sixth, together with the ophthalmic and 
superior maxillary branches of the fifth cra- 
nial nerves, traverse the cavernous sinus, in 
company with important sympathetic fibers; 
that the optic nerve leaves the interior of the 
skull through the optic foramen; that the 
posterior part of the olfactory tract is sit- 
uated near the optic nerve; and that the in- 
ferior maxillary (mandibular) branch of the 
fifth leaves bv means of the foramen ovale. 

In the region of the cavernous sinus and 
the adjacent region of the posterior pole of 
the orbit, they are all grouped in fairly close 

*L'n fortunately this interesting .f-ray plate was 
broken after the patient was lost track of, and 
consequently no print could he made of it. 
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contact. Here then is the site of their in- 
volvement in a pathological process. 

Discussion of Findings 

> 

Attention is called to the involvement of 
the cavernous sinus sympathetic fibers. 

The cervical sympathetic fibers innervate 
the involuntary musculature, engaged in ele- 
vating the eyelid, projecting the eyeball for- 
ward (so-called Mueller's muscle) and dilat- 
ing the pupil; these sympathetic fibers (pre- 
ganglionic) enter the skull through the fora- 
men and canal with the internal carotid ar- 
terv, traverse the cavernous sinus and enter 
the orbit through the sphenoidal fissure; 
these fibers then form the sympathetic root 
of the ciliary ganglion. Post-ganglionic 
fibers now course as the short ciliary nerves 
to the alx)ve-named muscles. 

The involvement of this sympathetic tract, 
whether in the neck, as in the case of stab 
wounds, or in the cavernous sinus, as in this 
case, is evidenced by the paralysis of these 
three involuntary muscles, which, thrown 
out of function, allow the eye to drop back- 
ward into the orbit, the upper lid to sag 
downward, and the pupil to become small or 
miotic. 

In this case, however, the fixed right pupil 
has both its dilator muscle fiber (depending 
upon the above sympathetic innervation) and 
the constrictor muscle paralyzed. The latter 
muscle is innervated by the cranial sympa- 
thetic fibers accompanying the oculomotor 
nerve. 

It is obvious that the sharp neuralgic at- 
tacks in the right malar and forehead re- 



gions were dependent upon irritation of the 
intracranial portions of the maxillary and 
ophthalmic divisions of the trigeminal nerve 
(a t>'pe of tic doloureux), which preceded 
the destruction of these fibers. 

As to the nature of the patholog}', the his- 
tory of brief unconsciousness, severe nasal 
hemorrhages following the accident, the 
very slow involvement of the first six cra- 
nial nerves, and the :r-ray findings, make it 
seem most probable that we are dealing with 
a process consequent upon fracture of the 
right side of the sphenoid bone and adjacent 
floor of the orbit. Organization of blood-clot 
with formation of fibrous tissue might read- 
ily account for the slow involvement of the 
cranial nerves. On the other hand, beginning 
osteoma formation in this region is to be 
considered. 

Of peculiar interest in this case was the 
fact that the condition had been regarded as 
a basilar meningitis of syphilitic origin with 
the unilateral implication of the cranial 
nerves as a part of the picture. As this sol- 
dier was about to be discharged from the 
army after some tw^enty-five years senice, 
such a diagnosis would have robbed him of 
a disability pension to which he was justly 
entitled. 

The raritv of this clinical svndrome ap- 
pears in the fact that the writer was unable 
to find a similar case history recorded. 
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The saying attributed to Hippocrates, 
"Life is short and Art is long — the Occasion 
fleeting, Experience fallacious and Judgment 
difficult," probably bears with greater co- 
gency and appropriateness upon the differen- 
tiation of intracranial neoplasms than upon 
any other field of medical diagnosis. Failure 
so often is the only reward in cerebral locali- 
zation that it is, perhaps, well for us to place 
on record instances in which success has been 
the result. This case report presents a num- 
ber of points of interest and the clear-cut 
nature of the physical findings and the inter- 
esting correlation of the pathological condi- 
tion with the symptomatology, make a report 
of the case worth while. 

The patient was first seen at the Vander- 
bilt Clinic by Drs. Strong and Sands in De- 
cember and was to have been presented at 
one of the earlier departmental conferences, 
but the delay occasioned by the holidays in- 
creased the anxiety of his family and re- 
sulted in his appearance at our office. He 
was referred to the Neurological Institute 
where, after a careful preparation, he was 
shown at one of the morning conferences, 
at which time definite diagnoses were made 
and the probable location of the neoplasm 
indicated. 

The patient was admitted to the Neuro- 
logical Department of the Vanderbilt Clinic 
on December 8, 1921, and was thoroughly 
examined by Drs. Strong and Sands. The 
history and physical findings are as follows: 



A. N., aged sixteen. Born in America. No 
occupation at present. Vanderbilt Clinic Case 

No. 33,557. 

The complaint on admission was ''pound- 
ing pain at the right side of the stomach, 
traveling up to the brain and down the right 
arm to the finger tips. Sometimes I faint; 
sometimes I am rendered immobile, and can- 
not see then." 

In other details, the history is similar to 
that which we obtained, and which will be 
later given in detail. 

Physical Examination « 

Abnormal Attitudes and Deformities. 
None. 

Gait. Normal. 

Coordination. Equilibratory : Standing 
with the feet together, eyes open and closed, 
normal. Standing on one foot is not so well 
performed with the right, as with the left 
foot. 

Non-equilibratory: The finger to nose test 
is normal on the left, somewhat ataxic on 
the right. The finger to finger test on the 
right is somewhat ataxic especially with the 
eyes closed, the same result being present in 
the finger to thumb, the ataxia affecting par- 
ticularly the little finger. There is no pass 
pointing. Adiadochokinesis is present on the 
right side. Slight dysmetria is present on 
the right in pronation and supination move- 
ments. With the arms extended in front and 
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the eyes closed, the right arm tends to drift 
downward and outward. The right little 
finger tends to abduct on sustained position 
of the hand, the patient being unconscious 
of the deviation. 




Fi(;. I. Lateral aspect of the left cerebral hemisphere 
indicating: the position of the neoplasm. 

Skilled Acts, Handwriting is quite good. 
Reflexes— Deep Left Right 

Biceps 2 2+ 

Triceps 2 2+ 

Radial 2 2-+- 

Ulnar . . . . ' i i-j_ 

Wrist I i-j. 

Suprapatellar 2 3 

Patellar 2 3 

Achilles 2 2-\- 

Ankle Clonus o o 

Superficial 

Abdominals Present and active 

Plantar flexion Active 

No abnormal reflexes were elicited. 

Mtiscle strength is everywhere normal on 
the left side, the movements at the shoulder, 
elbow and wrist showing a value of nine 
which is normal. On the right side the move- 
ments of the fingers have a value of seven. 
In the trunk and legs the strength is normal 
and e(iual on the two sides. 

Muscle Status. Normal. 

Abnormal Associated yfovements. No 
definite abnormal associated movements are 
present. There is slight tendency to identical 
asMHMated movement in clenching the fist, 
left to right. 

Sensory Examination. Discrimination is 
diminished over the right arm, forearm, 
hand and fingers. Muscle tendon sense is dis- 



turbed in the right hand and fingers. Stere- 
ognosis is absent in the right little finger. 

Cranial Xcri'es. All are normal in all re- 
spects. 

Systemic Examination. Some enlargement 
of tlie thyroid and tonsils is noted. 

Pulse 74; normal. 

Blood-pres.sure : 128/75. 

Diagnosis was deferred until further ex- 
amination, but there was a conviction, on the 
part of lx>th Drs. Strong and Sands, that 
they were dealing with a neoplasm involv- 
ing the suj)erior parietal lobule on the left 
side. 

For the reasons which I have already 
given, he failed to reappear for a second 
examination, and instead came to our office 
on January 19, 1922. His histon^- as ob- 
tained at that time is as follows: 

His chief complaint was convulsions with 
loss of consciousness. 

His first symptom appeared in May, 1921. 
and consisted in what we might call at this 
time a psychic equivalent, which will be des- 
cribed later. 

The onset wks sudden. The progress of 
the disease has been continuous, the attacks, 
as they are called, increasing in frequency 
and severity. 

Present Illness. He had been perfectly 
well up to May, 1921, at which time, while 
riding his bicycle, he suddenly felt himself 
lifted oflf the seat. He dismounted and after 
standing for a few moments, felt a throb- 
bing pain beginning in the right side of the 
chest and extending upward into his head. 
The pain lasted for about ten minutes and 
did not radiate into the arm or leg. He was 
fully conscious throughout the entire attack, 
and after the pain wore oflf he walked home, 
the pain disappearing entirely. 

In June, 1921, while swimming in the 
tank at school during lunch hour, he was 
suddenly called upon to rescue one of his 
companions, who was in imminent danger 
of drowning. While doing so, he thinks that 
the other boy kicked him in the stomach, 
and a few minutes later while standing* by 
the railing of the pool, he experienced a sec- 
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end attack similar to the first, but of greater 
severity. This lasted about ten minutes and 
consisted chiefly in the same kind of pain 
as outlined alx)ve. He had in addition to this, 
a subjective sensation as though his hand 
were jumping, but on looking at it, he found 
that no actual movement was taking place 
in the hand. His right arm appeared semi- 
flexed at the elbow, the fingers were stiff, 
and the entire arm felt as if it were held 
tensely by his muscles. In this attack he lost 
consciousness for a few minutes, the length 
of time he does not know exactly, but in any 
case it was for so brief a period, that he was 
able to return to his classes at l o'clock feel- 
ing no immediate bad effects; no headache, 



Fig. 3. The microscopical appearance of ihc tumor. 
The rich vascularity of the neoplasm is very evi- 
dent. The character of the lumor is in<licate<l by 
ihe bundles and groups of spindle cells which 
often seem to radiate from lilood vessels. In 
other areas large vesicular nuclei appear embedded 
in a syncylium. There are a number of (hese cells 
the nuclei of which contain vacuoles. 

nausea or vomiting. There was no loss of 
sphincteric control. 

In the interval between these two attacks, 
there were minor seizures of a similar na- 
ture, beginning with the same pain and con- 
sisting in a pounding sensation, which at 
times extended into the right arm. These 
were very short in duration and during them 
he never lost consciousness. Often thev were 



so slight that he could continue whatever 
he happened to be doing, although at first 
he was very apprehensive when they oc- 
curred and would stop and wait until they 
passed off. 

About the middle of June, during the 
night, the patient had four severe convul- 
sions, all of which occurred during his sleep, 
although some of them caused a brief period 
of wakefulness before the patient lapsed into 
unconsciousness. In one of these his brother 
saw him kicking around in bed, attempted 
to arouse him, but failed. He remembers 
nothing of these attacks 3nd states that 
there was a great tendency to fall asleep 
immediately after the attack was over. In 
none of them was there any incontinence, 
nor did he ever bite his tongue. A general 
description of the attacks will suffice to des- 
cribe each one. They all began with a pain 
on the right side in the lower part of the 
thorax, which spread up to the head and out- 
ward to the shoulder, then down into the 
neck, arm and fingers of the right hand. 
They were characterized by a throbbing pain 
with a rhythm which corresponded with the 
beating of his heart. This initial pain lasted 
for about five minutes and was usually a 
warning of the approach of a generalized 
attack. He occasionally had the pain as a 
warning and then the major attack failed to 
develop. When the convulsive seizure did 
follow, he noticed a forcible flexion of the 
fingers of his right hand, so strong that at 
times the nails were driven into the paim of 
the hand and he was unable to extend his 
fingers. With the contraction of his fingers, 
there was also a tendency to flex the fore- 
arm at the elbow, the arm was adducted and 
the muscles held in a rigid spasm. On several 
occasions after the painful aura, the right 
leg has gone into spasm instead of the right 
arm. With the severe attacks, following the 
convulsive movements of the right arm, 
there was a spread to the entire body muscu- 
lature and a general convulsion followed 
with loss of consciousness, cyanosis and 
moaning. 

These attacks have been more or less regu- 
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lar in their appearance, occurring about 
everv three weeks. More frequently than the 
preceding, but with less regularity, there 
have been minor attacks, in which he does 
not lose consciousness and in which the right 
hand, forearm and ami, or the right leg may 
go into spasm without any further spread 
in the manifestations of the attack. 

During the first week in July, the patient 
had two attacks while asleep of which he 
knew nothing, but of which he was told by 
his parents. In August, 1921, again in the 
night, be had one severe attack. After this 
he felt no ill effects and was not inconven- 
ienced in any way. During the period inter- 
vening l)etween August and the middle of 
September, the patient had only minor 
attacks which have l>een already descril)ed. 
On further questioning, he descrilws the 
sensation in his fingers "as if someone were 
holding the fifth finger tightly against the 
others." 

AlK>ut the middle of Septenil>er, after con- 
siderable exertion in carrying a heavy object, 
he had a severe attack Iwginning exactly as 
before, radiating up into the head and into 
the right arm. in which the fingers of the 
right hand were drawn tightly together into 
the palm, the forearm was flexed, drawn up 
at the shoulder and the whole arm adducted. 
Recognizing that an attack was imminent, 
he called to one of his companions who, see- 
ing his condition, instead of coming to his 
aid. ran away and left him. In an attempt 
to let himself slowly to the floor, he did not 
succeed and fell. In this attack, there were 
no jerking movements, the arm was held 
rigid and stiff and he was entirely conscious 
of everything that was going on about him. 
During September, the patient noticed an 
increasing awkwardness in the use of his 
right hand, which progressed to such an ex- 
tent as to render him incapable of playing 
the piano. 

During December, he had one attack fol- 
lowed by headache, which has persisted off 
and on since then and has been frontal in 
location. This is the first occurrence of head- 
ache noted in the history. 



Fli: 2. The shsKKJ' appearance of ihc under surfate 
of ihc mmor which showed ralhcr inlimale rtla- 
lioiiship 10 ihe iiii<liTlyiiiK hrain tissue. 

On January 17, 1922. he went home atout 
3 o'clock in the afternoon, took something to 
eat and Ix-gan to read. Suddenly he felt '^is 
head turning to the left as though someone 
were pushing it in that direction. He imme- 
diately lost consciousness and fell to the floor 
in a convulsion. During this attack he vom- 
ited. About an hour and a half after re- 
covery, he had a recurrence in which his 
head again turned to the left, followed by 
a general convvdsion and loss of conscious- 
ness. Since this rttnck, he has awkward- 
ness and loss of the usual dexterity in the 
use of his right hand, and there is slight 
dragging in the right foot while walking. 
This attack was preceded by some dizziness 
but not by the usual pain aura described 
before. 

Past History. This has been negative in 
all respects except for the following; He had 
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mumps in childhood, an operation for right- 
sided mastoiditis in 191 5. He had pneumonia 
in 191 5 from which he made a perfect re- 
covery. There has been no history of any 
diplopia, failing vision, difficulty in hearing 
or any other abnormality except as noted. 

Family History, His mother has had 
eight pregnancies, three of which resulted in 
accidental miscarriages. The father and 
mother are living and well. He has one 
brother who is. in good health and two sis- 
ters who are well. There is no similar dis- 
ease in anv other member of the familv. 

Personal History. The patient is right- 
handed. He drinks tea and coffee moder- 
ately, but does not use alcohol or tobacco. He 
sleeps w^ell and has a good appetite. 

Physical Ex.vmination 

.'Ibuornial Attitudes and Deformities. 
None noted or described. 

Gait. He is slightly unsteady, which is 
emphasized by efforts to walk on a straight 
line. The unsteadiness apparently results 
from an inability to use his right leg accur- 
ately. He is able to walk on his toes, on his 
heels, backwards and sidewise, without any 
material increase in the unsteadiness. 

Coordination. Equilibratory : There is 
very slight swaying with his eyes open and 
some increase in this upon closing the eyes. 
He stands well upon his left foot, but very 
poorly on his right. 

Non-Equilibratory. On the right, the 
movement in the finger to nose test is un- 
steady, wavering, and presents oscillations 
which are increased upon removing the 
finger from the nose. The test is normal on 
the left side. The finger to finger test brings 
out the same wavering movements upon at- 
tempts to approximate the fingers. The 
finger to thumb test is done awkwardly, and 
there is a tendency for him to keep his eyes 
constantly on the right hand, in order to per- 
form the movements of the fingers. In the 
toe to object above patient test, the same 
phenomena are observed although less pro- 
nounced, and in the heel to knee and along 



shin tests there is the same condition of 
affairs. There is marked inability to pro- 
duce rapid succession movements on the 
right side, and a marked loss in the check 
element on forced movements of the right 
arm. 

Skilled Acts. There is dyspraxia present 
in the right hand and his handwriting shows 
marked awkwardness, irregularities, jerk- 
ings and improper measuring in the direction 
and position of the letters. 

Abnormal Involuntary Movements. In 
addition to those contained in the history, 
there is a rather coarse tremor of the whole 
right upper extremity. 

Reflexes — Deep Left Right 

Pectoral 2 3 

Biceps 2 3 

Triceps 2 3-I- 

I'lnar 2 2 

(with spread to deltoid and biceps on the right side) 

Wrist 2 2+ 

Suprapatellar 2 2-\- 

Palellar 2 34- 

Hamstrings 2 3 

Patellar adductor o o 

Tilio-adductor direct o o 

Tihio-adductor crossed . . . . o o 

Achilles 3 4 

Reflexes — Superficial Left Righ f 

Supraumhilical Present Present 

Suprapubic -j- O 

Upper lateral abdominal . . . . + + 

Lower lateral abdominal . . . . -j- o 

Cremasteric -|- + 

Plantar flexion Normal o 

Babinski and modifications . . . o o 



Muscle Strength. Power on the left side 
is normal. The right arm, forearm, hand, 
thigh, calf and foot show some diminution 
in power. The upper extremity is more ex- 
tensively involved than the lower. 

Muscle Status. There is no atrophy, hy- 
pertrophy nor any changes in muscle tone. 

Abnormal Associated Movements. Not 
observed. 

General Sensory. Touch: Acuity is very 
slightly diminished over the entire right side, 
except the face. This diminution can only 
be elicited by directly comparing the right 
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and left sides. The localization of two points 
simultaneously applied to the skin, shows 
that the circles of Weber, to be recognized, 
require a diameter on the right side twice 
that on the left. This affects the hand, fore- 
arm and arm. Touch localization is consider- 
ably disturbed, error in localization on the 
right being about twice that on the left. 
Pain : Normal on the face ; elsewhere on the 
right side of the body, a pin does not feel 
quite so sharp as on the left. The sensation 
of pinprick is retarded and somewhat more 
diffuse. Temperature changes are similar to 
those elicited under pain:— diffusion of the 
area stimulated, retardation of the apprecia- 
tion of the test-tube and a slightly diminshed 
acuity in recognizing changes in tempera- 
ture. Vibratory sensibility is normal. Muscle 
tendon sensibility is very much diminished 
in the right thumb, slow circumduction not 
being appreciated. The loss in muscle tendon 
sensibility becomes progressively greater as 
the little finger is approached, extreme ten- 
sion being necessary to cause an appreciation 
of movement in the little finger. Deep muscle 
sense is diminished in the wrist, somewhat 
diminished at the elbow and shoulder. In the 
lower extremity, there is a disturbance in 
appreciation of movement in the toes, 
especially marked in the great toe which 
requires an excursion of 3 to 4 cm. before 
movement is detected. Stereognosis: Ability 
to recognize a knife, fountain pen, watch, 
coin, is lost in the right hand, whereas they 
are instantly recognized in the left hand. 
There is acragnosia in the right arm, fore- 
arm and hand. 

CRANIAL NERVES 

optic and Oculomotor Apparatus. Vision 
in both eves is normal and the fields are 
normal. Fundi ; There is a blurring of both 
disc5 on the upper and nasal side with a 
papilledema of one diopter in the right eye. 
Pupils are equal, y/2 mm. in diameter, 
round, regular, central in position ; no hippus 
present. The reaction to light, direct and 
consensual, is normal. There is no Arg>^ll- 
Robertson pupil. Position of the eves is 



normal. There is no strabismus and no limi- 
tation of voluntary movement of the eyes. 
Nystagmus: there are slight oscillatory- 
movements on extreme left lateral gaze. The 
palpebral fissures are normal. 

Fifth Nerve. Normal. 

Facial Xcne. There is a slight awk- 
wardness in movements of the right face, 
especially marked about the angle of the 
mouth. 

Eighth, Ninth, Tenth, Eleventh, and 
Tii'clfth Nerves. All normal. 

Sxstemic Examination. Normal. 

He was advised to enter the New York 
Neurological Institute where the following 
examinations were made. 



LABORATORY FINDINGS 


Blood Rxaminatu 


>n 


Hemoglobin 




86% 


Color index 




ag 


Red blood cells 




4,780,000 


White blood cells 




5,a» 


Polymorphonuclear 


leucocytes 


64 


Lymphocytes 




M 


Eosinophiles 




2 


Xon protein nitrogen 


J8.2 


Urea nitrogen 


• • 


U--? 


Blood sugar 




a 1 15 


C0= 




48.iTr 


Wassermann 


Spinal Fluid 


Negative 


Appearance 




perfectly dear 


Pressure 




normal 


Cells 




none 


Globulin 




negative 


Fchling 




positi\e 


Wassermann 


Urine 


negative 


Color 




straw 


Reaction 




alkaline 


Turbidity 




slightly turbid 


Specific gravitj' 




1.016 


Albumin 




none 


Sugar 




none 


Indican 




slight excess 


Microscopic examination 


Triple phosphates 


Phthalein excretion 




25% first hour 
10% second hour 



35% Total 
Moscnthal nephritic test diet was negative, the Urea 
and chloride excretion being normal. 

Roentgen-Ray Examitiation of the skull 
showed the calvarium to be even in oudine 
and comparatively even in thickness ; no defi- 
nite evidence of increased intracranial pres- 
sure. Intracranial circulation was normal 



Angiosarcoma of the Left Superior Parietal Lobule 



355 



except for one diploic channel in the mid- 
occipito-parietal region of the left side, 
which was slightly widened. Sutures nor- 
mally united. Frontal sinuses were absent. 
Ethmoid cells not remarkable. Sphenoid cells 
were rather irregular in shape, not subdi- 
vided to such an extent as is usually seen. 
Mastoids were extensive on the left side. 
The sella was small and well rounded. The 
dorsum extended considerablv above the 
level of the anterior clinoids and inclined 
slightly forward giving a partially closed-in 
appearance to the sella. Summary : No defi- 
nite evidence of intracranial pathology. 

SUMMARY 

No definite evidence of intracranial path- 
ology. 

The course following admission, showed 
no particular abnormalities. There was some 
headache, dizziness, and occasional warning 
of attacks which did not materialize. On one 
occasion he was nauseated and vomited after 
a severe headache. 

The diagnosis was a neoplasm, probably 
an endothelioma, situated on the surface of 
the brain in the left superior parietal lobule. 
Operative interference was advised and he 
was transferred to the Surgical Service of 
Dr. Charles A. Elsberg. 

On January 31, 1922, examination 
showed approximately the same signs and 
symptoms as enumerated above, except that 
there was increase in the hyperreflexia on 
the right side, with the production of a 
pathological inexhaustible ankle clonus. 

He was operated upon January 31, the 
operation consisting in a left osteoplastic 
flap. The bony tissue was found to be fairly 
thick and quite vascular. The dura was very 
vascular, not discolored; the tension was 
markedly increased. There were no focal ir- 
regularities or changes in contour observed. 
Puncture of the ventricle was attempted but 
was not successful. 

Situated in the superior parietal lobule, 
there was discovered a tumor about 5x6x3 
cm., which was adherent to the dura over a 
small area about 3 cm. from the midline. 



The tumor began at the Rolandic fissure and 
extended backward into the superior parietal 
lobule over an area about 6 cm. in diameter. 
The cerebral convolutions about the tumor 
appeared normal in color and consistency. 
The tumor was well encapsulated about most 
of its periphery, but was not clearly differ- 
entiated from the cortex in the deeper areas 
and there was some destruction of the brain 
tissue as the tumor was removed. The tumor 
was not particularly vascular. On account of 
its relationship to the large veins in the 
Rolandic fissure, there was considerable 
hemorrhage after its removal and the pa- 
tient went into severe shock, for which ap- 
propriate treatment was given at the time 
with a rapid improvement in his general con- 
dition. The tumor was entirely removed in 
pieces and the operative defect was closed 
in the usual manner. He rallied well from 
the operation and has shown a continuous 
progressive improvement ever since. 

PATHOLOGICAL REPORT OF THE TUMOR 
BY DR. LOUIS CASAMAJOR 

Diagnosis, Angiosarcoma. The tumor 
consists of many small blood vessels with 
cells arranged rather irregularly about them. 
Some of these cells are small thin spindles, 
while others are irregular, rounded, contain- 
ing large rounded or oval rather faintly 
staining nuclei. In some of these nuclei, vac- 
uoles appear. These latter cells tend to gather 
together in irregular rounded masses. Both 
types of cells are irregularly arranged 
around blood vessels; there is much free 
blood in the tissues. 

Examination on February 4 showed that 
there was some improvement in the deep 
muscle sense in the right hand, improvement 
being more marked in the pre-axial than in 
the post-axial portions of the hand. He had 
regained his ability to recognize a knife, 
safety pin, and realized that a spoon had a 
handle and a hollow bowl, but was not able 
to synthesize these fragments of information 
into ability to name the object. The reflexes 
were as before, the ankle clonus was still 
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inexhaustible. The general condition was test there is some oscillation toward the end 
very good. of the act, but not on maintaining the finger 
On Fe!)ruary 8 the papilledema had on the tip of the nose. The same is present 
practically disappeared. in the finger to finger test. The heel to knee 
On February 8 the papilledema had test is well done on both sides, but the heel 
continued improvement in his ability to re- along shin test on the right shows some 
cognize movement and objects. There was wavering. The toe to object above patient 
still some ataxia present, which was espec- test is normal on both sides, 
ially marked in the large joints of the right . Dysmetria: There is some loss of the 
arm and leg. check element and overreaching in move- 
Following the operation there was no ma- ments performed with the right hand. 
terial motor weakness in the right upper or Adiadochokinesis is present in rapid sue- 
lower extremity, except that immediately cession movements of the right hand. 
following the operation there was a series Skilled Acts. There is an awkwardness 
of rapidly repeated convulsive seizures, four on attempting to snap the fingers, although 
in a period of half an hour, in which the this can be done fairly well with the right 
right side was affected with marked convul- hand, and also upon approximating the 
sive movements of the right hand and there right thumb to the fingers of the right hand, 
was a paralysis for an hour and a half in The speech is normal. The handwriting is 
the right hand. slightly better than formerly. 

Examination made March 8, 1922, Reflexes — Deep Left Right 

showed the following: — 

Jaw 2 2 

Interi'al History. The patient states that Pectoral ^-f 3 

he has improved in every way. He has had jr^ceps ^i ^^ 

no convulsions, no headache, and the only Radial 2 ^^-r- 

abnormal sensation of which he complains ^'^nar 2 ^-^ 

la o ^^^i:^rr .xf f^^o.'.x,^ K^4>,..»^.^ 4^u^ 4^u«<.^U ^^" ^he right side there is an active spread from 

IS a leeling 01 tension between the thumb ,1,^ „i„o^ ^,.a v \ a . .r. \- 1 

** . the ulnar and radial reflexes 10 the f.iceps and 

and mdex finger of the right hand. He has triceps) 

resumed his piano playing and succeeds very Suprapatellar o i-^ 

well with the right hand, though not so well a^I^II^^ ^i" ^"^ 

... , ? , , Achilles 3-1- 5 

as with the left hand. Periosteal uncrossed o 

Periosteal crossed oL-R oR-L 

Physical Examination — __.___._ 

Reflexes — Superficial Left Righ t 

Abnormal Attitudes and Deformities. ^.,. . , ~ 

rr.1 . r ^ . I • n Ciliospnial _^ J_ 

there is a scar of a recent osteoplastic flap Abdominal 4I 

operation in the left parietal region. At the Cremasteric .f -- 

lower anterior angle of the left parietal bone, j'Jantar flexion _u o 

there can be palpated a small bony defect. Fanning . . . . . . j ^ 

There is no bulging and the bone is solidly Chaddock o - 

in place. Oppenhdm • . o 

Gait. There is some slight unsteadiness Schafcr . . . . . . . . o 

in turning both to the right and left; other- 

wise the gait is normal. Muscle Strength. On the right side 

Coordination. Equilihratory. Normal there is a slight symmetrical weakness in 

both with the eyes open and closed. Stand- all movements, more marked in the upper 

ing on the right foot is not quite so well than in the lower extremity. Efforts at 

done as standing on the left foot. forced movements in the right hand cause 

Non-equilibratory. In the finger to nose a clonus at the wrist. 
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Muscle Status. There is no atrophy or 
any change in contour; tone is apparently 
normal. 

Abnormal Associated Movements. The 
pronation sign of Striimpell is positive in 
the right upper extremity; negative in the 
left arm. 

The radialis sign of Striimpell shows a 
definite increase in the flip of the right v^-rist 
dorsally on closing the fingers. 

The thumb sign of Klippel-Weil shows 
more movement toward flexion of the distal 
phalanx of the thumb, when the clenched 
fist is forcibly opened on the right side than 
on the left side. 

There is no Hoffman sign present. 

The sign of Neri produces a slight flex- 
ion in the right leg, upon flexing the ex- 
tended leg on the abdomen. 

There is some elevation of both legs in the 
trunk-thigh sign of Babinski, but the move- 
ment is a little more marked in the right leg. 
Modification of the trunk-thigh sign of Ba- 
binski, with the legs hanging over the table, 
is positive on the right, negative on the left 
side. 

The coughing sign of Huntington is pres- 
ent on the right, not on the left sick. 

The complementary opposition sign of 
(irasset and Gaussel and of Hoover is pres- 
ent; greater downward pressure !)eing ex- 
erted by the left leg by elevating the right 
than vice versa. 

The tibialis sign of Striimpell cannot be 
elicited. 

The sign of Marie- Foix is not present. 

Sensory Examination. Touch is normal 
everywhere except for a little hypesthesia 
on the dorsum of the right thumb and the 
right index finger. Localization : There is 
about the same error in the forearms on 
both sides, but the error in the right arm and 
shoulder is about twice that in the left arm 
and shoulder. 

Muscle tendon sense is very much dis- 
turbed in the right hand, fingers, wrist, el- 
bow and shoulder, but particularly so in the 
fingers. The same is true of the right foot, 
but to a much less degree and limited to the 
toe joints. 



Stereognosis : He can now recognize a 
knife, safety-pin, coin (but he misses the 
denomination of the coin) and a fountain 
pen. On the right hand, he cannot distin- 
guish between a square and a round object 
rolled over the fingers. 

CRANIAL NERVES 

First Nerve. Normal. 

Optic and Oculomotor Apparatus. Vision 
is normal. Ophthalmoscopic examination 
shows evidence of a recent papilledema, the 
right disc is indistinct and blurred except oe- 
lovv and laterallv ; elsewhere there are so r.e 
radial markings running over the edge of the 
disc: the veins are somewhat tortuous. In the 
left eye, the outline is slightly less distinct 
than in the right eye. There are no hemor- 
rhages. Pupils: The right is 2J/2 mm., round, 
regular and central. The left is 3 mm. There 
is marked hippus present. The pupillary re- 
action to light, direct and consensual, and 
on convergence, is normal in lx)th eyes. The 
palpebral fissures are normal. There is no 
strabismus. The conjugated eye movements 
are normal. Nystagmus is not present. 

Fifth, Seventh, Eighth, Ninth, Eleventh 
and Tzcelfth Nerves. Normal. 

Systemic Examination. Normal. 

In considering the case as presented, the 
facts lead one to the diagnosis of an organic 
lesion in the brain, affecting the superior 
parietal lobule and manifesting its presence 
primarily, so far as the examination goes, 
bv disturbances in the cortical association, 
correlation and synthesis of the primary 
qualities of sensation as received by the post- 
Rolandic cortex and transmitted to the su- 
perior parietal lobule for elaboration. In re- 
gard to the history, the condition is mainly 
characterized by evidences of cortical irrita- 
tion manifesting themselves in two types 
of seizures, one abortive and resulting only 
in a pain aura and spasmodic contractions 
of the right arm and forearm; the other, 
major attacks which develop out of the 
minor attacks and proceed to a general con- 
vulsive seizure, loss of consciousness and the 
usual post-convulsive habitus. The history 
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and physical examination present the evi- 
dence of an expanding neoplasm situated on 
the left side of the brain, affecting primarily 
the secondary sensorv association centers 
and secondarily the motor cortex. The dis- 
turbances present an adiadochokinesis, a 
dysmetria and an ataxia which are sensory 
in character and largely dependent upon 
faulty appreciation of the position of the 
muscles in space and the consecjuent dis- 
turbance in the motor pattern as manifested 
in attempts to produce rapid succession 
movements and voluntary acts. The reflexes 
are indicative of pressure upon the pyra- 
midal system passing to the right side of the 
body, with a general increase in the reaction 
of the right side reflexes, loss of the super- 
ficial reflexes and the presence of some of 
the abnormal tendon and cutaneous reflexes 
on the right side. The failure of the great 
toe on the right side to go into plantar flex- 
ion or dorsiflexion upon stimulation of the 
sole of the foot is indicative of the fact 
that in the development of the Babinski 
there is a period, so to speak, of equilibrium 
when neither dorsal nor plantar flexion re- 
sults from stimulation of the sole of the 
foot. The changes in muscle strength indi- 
cate a partial interference with the function 
of the pyramidal tract going to the right 
side. The sensorv disturbances indicate the 
results of pressure on the post-Rolandic con- 
volution producing a very slight diminution 
in the cortical appreciation of touch, pain 
and temperature. The cortical synthesization 
of touch, pressure, muscle tendon, the effects 
of contour, form, size and weight, are com- 
pletely eradicated in the involvement by the 
. tumor mass of the functions which we know 
reside in the superior parietal lobule. The 
fact that vibratory sense has remained un- 
changed would lead one to the conclusion 
that the representation of vibratory sensi- 
bility in the cerebral hemisphere largely re- 
sides in the subcortical centers, namely, the 
thalamus. It is a matter of common know- 
ledge that vibratory stimuli are far more 
colored by the affective type of sensibility 
than by the discriminative. The instinctive 



reaction of children to vibratory stimuli, 
shown by the withdrawal of the part from 
the tuning fork, is repeatedly seen, and the 
same phenomenon is common in adult pa- 
tients, where the intellectual grade is not 
very high. The unpleasant character, for ex- 
ample, of the dentist's drill, even in the ab- 
sence of pain, and the very unplea.sant sen- 
sations produced by the deep tones in a 
whistle or in an organ, are matters of com- 
mon experience. Discriminative recognition 
of rates of vibration, even very widely sepa- 
rated, is quite difficult and the chief reaction 
subjectively obtained is, that the deep re- 
sonant vibrations are distinctly more un- 
pleasant than the more rapid and less ample 
vibrations. These facts seem to indicate that 
the cortical representation of the vibrator)' 
sense is very limited and its main end sta- 
tion would then seem to be in the thalamic 
centers. In none of our cases of pure corti- 
cal anesthesia, so far as has been demon- 
strated at operation in the past six months, 
has there been any material disturbance in 
the vibratory sense, and it seems fair to con- 
clude that the major representation of the 
vibratory sensibility is in the thalamus. 

The disturbance in pain and temperature 
sense consists in a moderate reduction in 
the acuity of perception to hot and cold and 
of the sharpness of the pin prick. The hurt 
element, which we believe to be largely thal- 
amic in origin, is retained; but the cortical 
contribution in recognition of pain — ^that is, 
its location, its sharpness and the prompt- 
ness with which it is appreciated — are di- 
minished to a slight extent. It seems quite 
self-evident that there must be some discrim- 
inative elements in the appreciation of pain 
and temperature, and in the disturbance as 
shown here, there is a fair indication as to 
what elements of pain and temperature sen- 
sibility reside in the cerebral cortex. 

In considering the disturbances of sensi- 
bility, it is necessarv to studv the type of 
aura in this case. This consisted of a pain 
originating in the lower part of the thorax 
on the right side and spreading upward to 
the head and outward to the arm. It is diffi- 
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cult to conceive of any explanation for pain- 
ful auras in these conditions, but we may 
perhaps be allowed to consider that the fac- 
tor, in this case has been some vascular dis- 
turbance in the tumor, making itself felt 
first in the area represented by the middle 
part of the post-Rolandip convolution upon 
which the cephalic border of the tumor im- 
pinged, and then spreading downward along 
the post-Rolandic convolution and manifest- 
ing itself as a referred pain with its distri- 
bution first in the thorax, then in the arm 
and finallv in the head. The fact that the 
aura consists chiefly in pain may be ex- 
plained by an excitation of the cortico- 
thalamic filDers passing from the post-Ro- 
landic area to the thalamus, in w-hich case 
the cortical arrangement would present the 
pattern of the disturbance whereas the 
thalamus contributes the affective elabora- 
tion, namely pain. 

DISCUSSION 

Dr. McKendree. I have seen this patient 
before, when presented at the Neurological 
Institute. As I recall it, I with others was led 
to localize the lesion somewhat lower down in 
the postcentral gyrus than was found at opera- 
tion. I was misled from the accurate localiza- 
tion largely by the nature of the Jacksonian 
convulsions which the patient suffered. I think 
this case, with a great many others on record, 
shows how little value fairly well localized 
Jacksonian convulsions may have in assisting 
us in localizing the lesion in the cortex. 

One outstanding feature to my mind is the 
nature of the aura which this patient exper- 
ienced. Dr. Riley has referred to the pain 
which was constantly characterized in the 
same way ; pain in the right chest and the right 
arm. I do not understand that at all, and I 
simply mention this point to see if any mem- 
bers of the conference have any different ex- 
planation from that given by Dr. Riley. I do 
not understand pain referred frrm the cortex 
or from the dura in that localitv. 

One other question occurred to me ; that is 
whether tumors situated in the cortex, so close 
to the superior longitudinal sinus, ever give 
rise to bilateral symptoms. We had one case 
recently at the Neurological Institute which 
presented bilateral symptoms. The tumor was 
located in the frontal lobe largely, and still 
there was a suggestion of a Babinski on both 



sides. That tumor was rather extensive, and 
there was a good deal of intracranial pressure, 
and I think the consensus of opinion was, that 
the irritative phenomena on the same side were 
caused by general increased intracranial pres- 
sure. I think one should be on the lookout for 
bilateral symptoms in tumors which so closely 
approach the middle line. Of course the super- 
ior longitudinal sinus is a pretty dense affair, 
but it is not inconceivable to my mind that 
pressure across the midline could cause irrita- 
tive phenomena. 

Dr. Cornwall. My impression was that the 
tumor was more or less attached to the brain 
tissue by a small pedicle. I think we would all 
be interested to know the prognosis of the case 
and the possible frequency of recurrence 
where the tumor extends into the brain tissue. 
I should like to have Dr. Elsberg give us some 
information in that regard. 

Dr. Sands. When we first examined this 
boy, we suspected a growth in the parietal 
region close to the Roiandic fissure, oecause 
he had a definite change in the stereognostic 
sense in the fingers. He also had increased 
deep reflexes. A rapidly growing tumor was 
suspected in that there was a definite period 
of onset and a rapid development of symptoms. 
This was borne out by the subsequent course 
of the case, as the symptoms developed so 
rapidly that it was imperative for him to un- 
dergo the operation only a month or so after 
we saw him. 

I would like to know the opinion of the con- 
ference as to the prognosis in this case. Per- 
sonally, I feel that it is grave, since it turned 
out to be an angiosarcoma. The best we can do 
is to hope that it will not recur in a short 
time. 

Dr. Wechsler. Dr. McKendree's remark 
about Jacksonian epilepsy is true, I think, only 
late in the disease. Early in the disease it is 
a ver}^ important localizing sign. The reason 
why late signs are misleading is that they may 
be due to edema, intracranial pressure, etc. 
and are distant, neighboring or secondary in 
character. So that while it is true that fre- 
quently we cannot go by the focal signs, if 
they are very early symptoms, it is very im- 
portant to bear in mind for the purpose of 
localization. 

Most neurologists wait for choked discs be- 
fore they will operate on brain tumor. I am 
glad that they did not wait for that in this 
case. To wait for choked disc of advanced 
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vivo. I think we are too conservative in operat- 
ing in brain tumors. 

degree frequently means doing an autoi)sy in 
I should think that the prognosis would be 
bad here, in view of the character of the neo- 
plasm. 

Dr. Elsberg. One can reallv divide these 
tumors into several groups. The first is the 
typical dural endothelioma. As it grows, it 
more or less compresses the cortex. When the 
tumor is removed, one finds the cortex flat- 
tened in the cavity in which the tumor lay. 
This type of growth is usually not very vas- 
cular. 

The second type of tumor is a well encapsu- 
lated sarcoma which arises from the dura, 
flattens the cortex, and often buries itself in 
the brain tissue. If the .capsule of the tumor 
is injured, the growth itself will be found to 
be very vascular. 

There is a third type arising from the dura, 
a sarcoma, also very vascular if it is injured; 
but the tumor is not w'ell encapsulated. Very 
often only the portion nearest the dura is 
distinctly encapsulated. The deeper parts are 
often not well encapsulated or limited. When 
this type of growth is removed, the cortex 
near the most superficial part of the tumor 
is found to be depressed and flattened, while 
on the deep surface of the growth, flattened 
cortex cannot be recognized, and the growth 
seems to merge gradually into the brain tissue, 
although a line of .cleavage can still be found. 

In the patient presented by Dr. Riley, the 
condition of affairs was that which I have 
just described, which led us to suspect that 
this was not an endothelioma, but a sarcoma, 
as was shown to be the case when it was ex- 
amined histologically. 

Recurrence practically never occurs after 
the complete removal of tumors of ty|>e one 
and two. In growths which belong to the last 
group, the .chances for recurrence are much 
greater, as one is never absolutely certain that 
all tumor tissue has been removed. These pa- 
tients should have radium or roentgen-ray 
therapy. 

Dr. Strong. It seems to me that this ques- 
tion of pain in a cortical lesion is a very inter- 
esting one. The pain cannot be due to menin- 
geal irritation because of its reference. It is 
not referred to the head, but approximately 
to the parts represented in the cortical areas 
affected. I can only account for it theoretically 
by supposing that the cortical irritation stimu- 
lated the thalamus presumably by cortico- 
thalamic fibers. The discriminative part is of 



course performed by the cortex, tlie affective 
part produced by the above-mentioned thal- 
amic stimulation. 

According to Head's work, where tactile 
modes of sensibiHty are most profoundly af- 
fected, in cortical lesions, the lesion is more 
apt to be lower, i. e., in the base of the post- 
central arid parietal areas, than when the sense 
of position and movement is most affected. 
This would apparently create two rather con- 
flicting criteria as to localization, where tactile 
sensibility is most affected in a lower extrem- 
ity. One W'Ould be in doubt whether to base 
the localization of the lesion on the segmen- 
tary distribution or on the mode of sensibility 
most involved. In this case the conflict s 
hardly so pronounced, and I think one wrould 
decide on the segmentary basis. Head's further 
point that whert the ulnar portion of the hand 
is most affected, the lower extremity is apt 
to be involved, is exemplified here. 

Another point, in such cases, is the fact that 
the centers for the upper and lower extremi- 
ties appear to be so close, closer than one 
would expect if one considers the large size 
of the inter\'ening trunk as compared with the 
extremities. In other words, the trunk is not 
nearly so well represented cortically as the ex- 
tremities, especially the upper. As Head well 
says, the hand is practically a stalked (corti- 
cal) sense organ. This over-representation of 
certain portions of the body in the cortex is 
not simply dependent upon cortical differences 
but upon a greater supply of certain receptors 
in the "cortical" portions of the body (e. g., 
tactile corpuscles and muscle spindles) and 
upon more highly developed cortical pathv4.'ays 
(dorsal columns of the cord and medial lem- 
niscus). This is well shown in the distribution, 
but there is, to me, a puzzling point in regard 
to the sense of movement. The latter is nearly 
as accurately judged in the proximal segments 
of the extremities as in the distal, yet in les- 
ions of the cortical pathway, such as the dorsal 
columns of the cord, the apical portions of the 
extremities are usually, I believe, the first and 
most severely affected. The fact, that the im- 
pulses which are used by the cortex have to 
a considerable extent their own path in the 
cord, makes it rather difficult to differentiate 
between a sensory disturbance due to a lesion 
of the dorsal cord and one due to a cortical 
lesion, when the sensory disturbance above is 
used as a basis. There are, to be sure, such 
circumstances as the thalamic quality of the vi- 
bratory mode of sensibility and its consequent 
presence in cortical sensory loss to help us. 

While we thus have "cortical" bodily areas, 
the fact is not so often stressed that w^e also 
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have "thalamic" bodilv areas and such areas 
are usually just those areas which are not 
"cortixral." They are especially the trunk and 
other portions in which tactile and other stim- 
uli (tickling, cold, warmth, pricking, etc.) pro- 
duce the most marked agreeable or disagree- 
able sensations. These are the areas to test 
for thalamic hyperesthesia and this hyperes- 
thesia will often be found to be present in 
such areas, when it cannot be elicited by stim- 
ulation of "cortical" bodily areas. Referring to 
the question at the beginning of this discus- 
sion, i. e., pain in this case, it is interesting 
in this connection to note that the pain started 
and was most marked, perhaps, in the trunk 
and was, I believe, not referred at all to the 
fingers. 

Dr. Casamajor. With regard to the tumor 
itself : that type of angiosarcoma is seen a good 
deal in tumors both in the nerve substance 
and in the dura. Dr. Elsberg has covered the 
point concerning the type. Endotheliomas 
simply push the cortex ahead of them and do 
not invade the cortical tissue. Others from the 
outer dural surface push the dura in, without 
invading the nerve tissue. Rut these angiosar- 
comas very soon infi.trate and work their way 
through the ara<:hnoid and impinge upon the 
pia, infiltrate the pia also and extend down 
the line of the blood vessels to the cortex. 

The prognosis is necessarily poor in this 
case. While one mav make a distinct cut and 
take out everything in the dura, when it goes 
to the pia, it is almost impossible to get it 
out. The result has been very good up to the 
present and I would certainly favor Dr. Els- 
berg's suggestion of roentgen-ray in order to 
prevent, if possible, any further growth. 

Dr. Riley. I do not think we can be cer- 
tain as to the origin of this tumor. Of course 
the embryological constituents of both the dura 
and the pia-arachnoid are the same. After a 
period of contact with the dura by a tumor 
of this kind arising in the pia mater, it is quite 
possible for it to have become adherent to 
the dura mater, so that the fact of its adher- 
ence to the dura mater does not necessarily 
indicate its origin from that membrane. 

Dr. McKendree's remark about the possible 
involvement of the other side I would ques- 
tion, because many patients we see, more or 
less of a neurotic type, have just as active 
reflexes as this patient showed on the left side. 
Even with the spread from the ulnar to the 
biceps or triceps, I do not think that the re- 
flexes of the left side are pathologically exag- 
gerated. The case that Dr. McKendree quoted, 



as I remember it, presented a tumor high up 
in the hemisphere, actually passing over onto 
the mesial surface of the brain. This tumor 
was limited to the superior parietal lobule and 
did not approach the mesial surface by i or 
2 cm. 

The question of the astereognosis has been 
raised on the ground that muscle joint sensi- 
bility was disturbed. My impression of muscle 
joint sensibility is that it is purely or almost 
purely a cortical type of sensibility. I do not 
believe that a lesion limited to the post- 
Rolandic fissure would materially affect mus- 
cle joint sensibility. I think it is only in the 
area of the superior parietal lobule, where syn- 
thesization takes place that disturbances of this 
type of sensibility have their genesis. Muscle 
tendon sensibility is primarily a recognition of 
varying postures and hence it is distinctly of 
the discriminative or central type of sensory 
appreciation. 

In regard to the aura and Dr. Strong's re- 
marks, two things come to my mind. The 
ex^tension of the aura was from the thorax to 
the shoulder into the arm and up into the 
head. That route would follow exactly the 
sensory areas as they are arranged in the post- 
Rolandic area. Given a cause for sudden irri- 
tation arising in the tumor, it would spread 
just as the ripples spread on the surface of a 
pond when one throws a stone into it. Erom 
the anatomical arrangement of those areas, it 
is possible to suggest that the aura may have 
arisen in that way. So far as pain arisinq: 
from stimulation of the cortex itself, I think 
we are on much less secure ground, because 
everyone knows that the cortex can be oper- 
ated upon under local anesthesia, without any 
appreciation of pain, so that we must consider 
the thalamus as involved in the disordered re- 
action. 5k) far as we know, there is not any 
very discrete distribution of the representation 
of the body segments in the thalmus, so that 
it is hard to understand stimulation arising 
from the cortex going to the thalamus and pro- 
ducinjy such an orderlv successive extemaliza- 
tion as we find in thi<i case, unless we implicate 
the thalamus as the source of the pain and the 
cortex providing the pattern of the distur- 
bance. 

As to Dr. McKendree's remarks about the 
Jacksonian type of disturbance: The motor 
manifestations in this case began in the hand. 
If there was direct cortical pressure resulting 
from the tumor, the first explosive cortical 
reaction would be in the leg. We have a jump 
of y or 4 cm. from the location of the tumor 
in the superior parietal lobule to the location 
of the motor centers for the arm and hand in 
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the precentral convolution. We know that the 
main function of the superior parietal lobule 
is to supply the discriminative forms of sensi- 
bility, which reach their acme in the hand and 
fingers. Consequently the connections of this 
area, with the area providing for the produc- 
tion of voluntary movement, would be more 
immediate for the hand than any other part 
of the body, and it seems perfectly conceivable, 
that excitation arising in the superior parietal 
lobule might under certain circumstances, 
manifest itself by motor disturbances in the 
area most richly connected with this area of 



the brain, namely the lower third of the pre- 
central convolution. We know that the sensory 
apparatus is developed for the purpose of pro- 
ducing motor reactions and it is not doing too 
great violence to our preconceived ideas to 
transfer this analogy to the cortex, where irri- 
tation of a sensorv area could manifest itself 
in convulsive motor responses. I cannot accept, 
on account of the anatomical difficulties pre- 
sented, that direct pressure by the tumor can 
be held accountable for the production of the 
hyperkinetix: phenomena, and it seems more 
reasonable to explain them on this basis. 
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A method of therapy, to be practical, must 
be applicable to patients in all stations of 
life, since the diseases for which it is in- 
tended include all classes. Neither indigence 
nor affluence is exempt from functional 
nervous disorder, and the false belief that 
the psychoneuroses predominate among the 
rich is fostered by the general misconception 
of the nature and mechanism of neuroses. 
The public clinics are crowded daily with 
patients suffering from all grades of neu- 
roses, from the simplest anxiety states to tlie 
most complete conversion types. 

Not all of these patients require an elab- 
orate and painstaking analysis for recovery, 
as is proven by the results of other forms of 
therapy. All these patients deserve study, if 
onlv for scientific interest, with a view of 
determining the basis of the disorder in the 
mental sphere. At least as much interest 
ought to be directed to psychical as to phy- 
sical states — for the psychogenesis of most 



of the neuroses needs no defense at present. 
Yet, unfortunately for various reasons, not 
as much attention is directed to a compli- 
cated personality disorder as to an unim- 
portant and non-pertinent skin lesion. 

The feasibility of practicing psychoanaly- 
sis in a clinic has frequently been questioned. 
There are many valid reasons against apply- 
ing analysis universally, but, when viewed 
psychanalytically, a better insight of any 
neurotic complaint is obtained. Such also is 
the result in certain groups of psychoses. 

Let us consider the various conditions 
dealt w-ith at a neurological clinic. 

THE NEUROSIS IX CONSTITUTIONAL PSYCHO- 
PATHIC INFERIORITY 

Not always do patients, referred for 
analysis, approach the intellectual and emo- 
tional levels necessary to derive any benefit 
from this management, or failures in these 
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cases can be sought for, in the nature and 
mechanism of the simple neurosis. Here the 
illness is superficial, and ift purpose is to 
conceal an inferior personality. They seek, 
not treatment, but a postponement of a de- 
cision in some problems they cannot solve. 
They attend to hydrotherapy etc. regularly, 
though protesting its inefficacy. One then 
may venture to suspect that they persist in 
the treatment because it will not cure them. 
Such a simple neurosis is the patient's solu- 
tion to inadequacy, and may become a 
'*Career'' (Casamajor). Any therapy that 
nurses the **Career" is more welcome than 
one that treats the neurosis and solves 
the problem. Some of these problems are 
psychiatric and others sociologic, and more 
often both of these factors are involved. In 
this class we recognize the Constitutional 
Psychopathic inferiority of State Hospital 
designation,' and the group neatly termed by 
Casamajor^ "The Inadequate." Though the 
latter term is applied to neuroses in business 
life, it may properly fit those who are not 
adequately equipped to meet the responsi- 
bilities of marriage. To illustrate: 

Case i. Dr. I. S. Wechsler asked me to 
study a young woman, aged twenty-four, 
who complained of fainting spells with 
screaming in public places. He informed me 
that the patient had had some difficulty with 
her employer on whom she forced her atten- 
tions, and her attacks took place frequently 
in his presence. She then screamed oppro- 
brious phrases at him in her semi-conscious 
condition. A few interviews disclosed the 
following situation: the patient had left her 
husband soon after marriage five years prev- 
iously and entered into relations with her 
employer. This man abused her from the 
beginning and subjected her to many per- 
versive acts. Lately he had neglected her and 
hence her conduct anomalies. The patient 
offered a solution to her problem as follows: 
''It does not pay to stick to one man ; from 
now on I will do differently." An apparently 
simple solution for one of pathological 
make-up. 
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THE NEUROSIS AS A REACTION TO SPECIAL 
COMPLICATIONS OF THE IMMIGRANT 

A complaint similar to the above may 
arise in an individual without psychopathic 
make-up, whose environment has radically 
changed to an inferior level. Such may re- 
sult through emigration. Though the prob- 
lems of the immigrant are manifold, yet 
there are relatively few neurotic reactions 
directly traceable to mere change of country, 
in our vast number of foreign patients. 
Those who are thus affected have special 
complications, and their reactions are not 
unlike those of our native patients when 
similarly situated. We therefore cannot 
speak of '^immigrant neuroses" as an entity, 
as we do of "war neuroses." 

The problems that result in neurosis are 
those of the individual, and have to be 
studied from that angle. 

Case ii. Dr. C. A. McKendree referred 
a woman, aged forty, who complained of 
fainting, insomnia, attacks of weeping and 
various dysasthesias of anxiety, since her 
arrival in this country about ten months 
previously. In Russia, she was engaged in 
business, successfully maintaining herself 
and two daughters during the five years her 
husband was in New York. On arriving 
here, she was shocked at the youthful ap^ 
pearance of a clean-shaven husband, who 
had dropped the orthodox customs and 
habits of her religion, and replaced them 
with the meager shop talk of a tailor and 
no ideals higher than card playing for pleas- 
ure. He was a poor wage-earner, and 
economically she was more handicapped 
here, than when she was in her own busi- 
ness in Russia, besides she missed the 
meeting with new faces, and the matching 
of wits with tradespeople — ^her main form 
of social contact. Here her only interests 
were in the preparation of meals and the 
care of four rooms in a tenement house. 
This woman was intellectually superior to 
her husband and felt, that were she to en- 
gage her abilities in business, she could do 
better than he, and at the same time remove 
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the unjustified domination which he claimed 
on account of his longer residence in this 
country. She had not the courage to refuse 
to be his cook except through an attack of 
anxiety-hysteria. 

THE NEUROSIS WITH MORE COMPLEX 

MECHANISMS 

Mild anxiety states resulting from envir- 
onmental difficulties do not require extensive 
analytic therapy. Often but a few interviews 
disclose the conflict and a solution may then 
Ix: arrived at. It is quite as important in 
these instances to know when to curtail the 
analysis, as when to press boldly forth and 
persevere until the deepest layers in the psy- 
chic structure have been exposed. It is in 
the severe psychoneuroses that the analyst's 
technique is most useful. Mere conscious 
contributions by the patient, no matter how 
carefully noted, would not disclose the un- 
conscious basis for hysterical or obsessional 
illness. The following case entailed a search 
of greater psychic depth, and the unwinding 
of more complicated mechanisms. 

Case hi. Referred by Dr. H. S. Howe. 
A well-bred young lady, aged twent)'-one, 
had periods of unconsciousness lasting many 
days, during which she would wander away 
from home, act queerly, scream and weep. 
ILvery few months, during the past three 
years, she would find herself in a hospital, 
and would be told that she was found on 
the street, tearing her hair, etc. She could 
not recall any of the incidents mentioned to 
her, but vaguely remembered having had 
severe pains in the left lower abdominal 
region. After careful study at the various 
hospitals, her condition was diagnosed Hys- 
teria. The analysis was not completed but the 
following was disclosed. 

Four years previously the patient's father 
disappeared from his farm, supposedly with 
.some mental disturbance. The patient was 
the onlv child and she was her father's com- 
patiion in his farming duties and outings of 
fishing and riding. She acted and felt like a 
!x>y, and her father encouraged her boyish 
attitude, and often told her how disap- 



pointed he was at her birth, that she was not 
a boy. Soon afttr her father's disappearance, 
her mother sold the farm, moved to a nearby 
city and practiced Christian Science nursing. 
The patient was lost without her father s 
companionship. Having acted the part of -i 
boy, she attempted to displace her father by 
assuming his role in the home. As she says, 
"To my mother I was a husband, and if not 
for my illness, I could be as good a protector 
as he was." Once having identified herself 
with her father, she acted accordingly, and 
emulated him by suddenly leaving home 
without her mother's knowledge and coming 
to New York. Her illness began about that 
time. Of that she says, "Since then I seem 
to have become a different person. Things, 
that have happened to me in the past, seem 
as though they happened to someone else 
and not to me. Things I wanted then, I have 
no desire for now. I was so sick at the time 
I would not have cared if they had cut me 
into a thousand pieces. It is just a mad desire 
to get away from everything in this world 
and myself particularly. I did not trust my- 
self to do the right thing. I make so many 
mistakes. I should not have come to New 
York. At the hostess house, when I arrived, 
they urged me to go to a doctor. They feared 
I was to become a mother. That is the only 
reason they know of for a girl coming to 
this city. I cannot see how they think so. To 
me passion and physical surrender mean ani- 
malism, degradation and sensuality, and ends 
in death. During my attack I get tense; I 
see a knife, darkness, daddy, something go- 
ing very fast and striking my face, mother, 
something wrong, my dad running a long 
way,my side hurting terribly." 

Her illness may be interpreted as follows: 
Her libido had been directed completely to 
her fatfher, and with his disappearance, ^e 
withdrew it to herself by identifying herself 
with him. Successful identification may have 
been better accomplished by her becoming 
homosexual, and an attempt at this inversion 
is manifest in a queer attachment she had 
formed for a puella publica, whom Ae met 
at a hospital while ill. She acted the part of 
a protector to this woman in many morally 
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hazardous situations. She tried to save her 
by an attempt to displace the men ; a further 
elaboration of her identification with, and 
displacement of, her father in relation to 
her mother. Neither her incestuous craving 
for father, nor her flight away from it into 
homosexuality, could be tolerated con- 
sciously. Hence her attacks of unconscious- 
ness in which incestuous phantasies pre- 
dominated. 

ANALYSIS IN DIFFERENTIAL DIAGNOSIS 

Patients with severe neuroses, such as the 
obsessional types or the non-transference 
states (paranoia, etc.), may present on 
superficial inquiry only some mild anxiety 
states. The causes of the concealment of the 
true conditions are manifold. The patient at 
some previous consultation may have been 
laughed at for his "silly ideas," hence he 
becomes more guarded. But the ideas persist 
and there is an urge to release the tension 
of the accompanying aflect, by some anxiety 
complaint. Some fear detection of the ideas 
lest they be considered evidence of insanity ; 
others unconsciously know the meaning of 
their obsessions and fear that the physician 
may also know the interpretation. It is 
remarkable how carefully they will ask 
whether the physician has ever seen a case 
like theirs, and is not their condition the 
only one in the universe — revealing a wish 
that it be so, in order to remain undetected. 

Case IV. Referred by Dr. M. Osnato. 
Was treated at the Vanderbilt Clinic for sev- 
eral years by the usual physiotherapeutic and 
medicinal procedures. The patient, a married 
woman, aged forty, complained of various 
anxiety symptoms, but never revealed her 
obsessions until she accidentally said, "If 
only the thoughts would get away from me.** 
When urged to speak about her thoughts, 
she showed great embarrassment and would 
not continue. On analysis the following was 
obtained : Every moment of her waking state 
she was obsessed by the thought, "a rat in 
a cat's mouth." She reacted to it differentlv 
at various times, with disgust or with fear. 



She appreciated the foolishness of her obses- 
sion but, in spite of her reasoning and no 
matter how hard she tried to forget it, the 
thought was forever there. It had begun 
three years previously, and she recalled that 
it was soon after she had read a newspaper 
item about the maltreatment of Jewish 
women by Polish soldiers in the war zone. 
They subjected the women to all sorts of 
indignities, as making them kiss buttocks 
and genitals. She reflected how terrible 
would be her plight were she to be made 
to do it, and how happy she was that she 
had left Poland many years ago. The vivid- 
ness of the news item was before her all 
that day, and it haunted her. But why should 
she have been so impressed with tfiis par- 
ticular news item and especially the identi- 
fication of herself with those alleged mal- 
treated women? Seven years ago her hus- 
band came home late at night from a meet- 
ing,somewhat intoxicated. She was sud- 
denly aroused from deep sleep just in time 
to find him attempting to insert his penis 
into her mouth. She felt nauseated, could not 
sleep and was very much upset for several 
days. She tried to reason with herself that 
nothing had occurred, but the picture of the 
attempt persisted. She evaded it by recalling 
how, many years ago, she had kissed her 
infant son's genitals and the pleasure she 
derived from kissing him "all over his 
body." She succeeded for a while in displac- 
ing the attempted perversion of her husband 
by substituting the latter memory, but un- 
wittingly the picture would change to the 
present state of that infant, who is now a 
young man. In rapid succession she would 
evade now one thought and then another, 
always ending up by picturing herself kiss- 
ing her son. After several restless days she 
forgot all about the incident with her hus- 
band. Three years ago when she read the 
above news item, she unconsciously asso- 
ciated it with this experience of four years 
previous, but avoided her substituted per- 
verted incestuous phantasies by symbolizing 
them. Hence the obsession of "a rat in a cat's 
mouth," and the affect belonging to the orig- 
inal incident was transferred to its symbol- 
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ized substitute. The obsession promptly 
disappeared after analysis. 

In the obsessional neuroses the conflict 
is taken care of, in the mental sphere, but 
in hysteria it is converted into physical 
symptoms, as in the following: 

Case v. Referred bv Dr. (i. A. Blakes- 
lee. A married woman, aged forty-two, 
complained of a very troublesome symptom. 
For two years she had been blinking con- 
tinuously and much more while on the street, 
which embarrassed her greatly as she was 
ashamed of it. She could not account for the 
beginning of it and had l>een treated with 
eyeglasses etc., without improvement. 

The analysis disclosed that prior to the 
appearance of this annoying symptom, the 
patient while riding on a street car, saw her 
husband walking with a well dressed woman, 
when he was supposed to have been at a 
meeting of his lodge. She got off the street 
car with the intent of following them, but 
they turned a corner and she lost sight of 
them. Her husband came home late that 
night, and the patient, who is a very quiet, 
religious woman did not dare to question 
him about the incident for fear of disturb- 
ing their happy domestic relations, but she 
could not sleep that night. All sorts of ideas 
relative to his infidelity tortured her, but 
as he continued to be as attentive to her as 
before, she decided that she might have been 
mistaken about what she saw. A few even- 
ings later, she again saw him with the same 
woman and this time she followed until she 
saw them enter a theatre. Though convinced 
that she was not mistaken, she still did not 
dare to talk to her husband about it for 
fear of the consequences, the notoriety, and 
the breaking up of the happy home which 
she prided herself she had maintained for 
so many years. To quote the patient: "Really 
it did not bother me after a few days and I 
got the whole thing out of my head, espe- 
cially when I got this terrible blinking, and 
my husband is all concerned about it and 
he would do most anything to have me 
cured." It was quite evident that what the 
patient did not dare to do consciously, 
namely calling the attention of her husband 



to what she saw, she did unconsciously by 
her symptom, and the blinking protected her 
also from seeing any more that which she 
could not tolerate. Though the patient saw 
the mechanism, the blinking disappeared 
(^nly after she had had a frank talk with 
her husband, and the incident had been ex- 
plained by him as a foolish flirtation. 

Apparent environmental difficulties may 
wrongly l)e blamed for ner\ ous symptoms, 
when the cause lies in a disturbance of inner 
relations of the personality. 

Case vi. Referred by Dr. L. Casa- 
major. The patient, a man, aged thirty- 
seven, complained of severe pain in his eyes. 
This began three years ago and a radical 
Killian operation had been performed by a 
surgeon who hoped, in spite of negative 
roentgen-ray findings, that he had remedied 
the condition. Also a sub-mucous resectioTi 
had been done without relief. He was 
obliged to give up his position as a railroad 
engineer which he had held for many years, 
as he blamed that for straining his eyes. 
Concomitant with his eye symptoms, he 
complained of a compulsion to push people 
off the subway platform on the tracks when 
a train was approaching, and of a desire to 
scream loudly in quiet places. He feared 
that he was becoming insane. He had re- 
cently returned from Ireland, where he had 
gone with the hope that he might improve 
in his native land, where he had planned, 
prior to his illness, to return and settle on a 
farm. While there he became worse and 
went to London to be treated, without re- 
sults. 

The analysis disclosed that the patient was 
the youngest of sixteen children and much 
neglected by his mother, who was old in his 
childhood, and showed symptoms of sen- 
ility, self centering of interests, stubbomess. 
and some dilapidation. She was also alco- 
holic. He hated his mother and often wanted 
to strike her, but did not dare on account oi 
her powerful physique. He recalled phan- 
tasies of incest mostly of voyeur and sadistic 
character. He left home at seventeen, emi- 
grated to the United States and took up 
railroading. He practiced continence for die 
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most part, considering illicit relations a sin, 
but he postponed marriage until he would 
some day return to Ireland. It was when he 
was about to realize his plans, that his symp- 
toms appeared and they were aggravated by 
his return to his birthplace. He had horrible 
dreams, as he complained, and they were of 
frank relations with his mother, resulting in 
nocturnal emissions, and other dreams of 
relations with men. 

Here was a complete disorganization of 
the libido into its various components,^ when 
the conscious personality attempted to force 
it away from its original fixation, the 
mother, and transfer it to an adult choice, 
a wife. Even this attempted choice, the un- 
conscious directed by causing him to post- 
pone marriage until his return to his 
birthplace. He was not prepared for this 
adult reaction, because the unconscious fixa- 
tions became more intensified, the more the 
conscious tried to assert itself, and the con- 
flict resulted in an attempt to compromise 
by forcing the components to take the lead. 
But that also was intolerable, hence the con- 
version into their respective negatives, which 
are the neurotic symptoms: pain in the eyes 
as the negative for the voyeur component, 
and fear to harm someone as the negative 
for the sadistic and homosexual components. 
It was therefore no accident that the patient, 
though of poor means, had purchased sev- 
eral pair of expensive binoculars, and had 
fitted himself with eye glasses though not 
needing them. 

By reflection we may get a glimpse of 
the causation of the disappointment of one 
visiting his birthplace; the original seat of 
the mother image as retained in infantile 
memories. Of course that image cannot be 
found by the adult and the search is in vain. 
In order to save space I will not quote all 
the cases studied, which numbered twenty- 
seven (two of which are reported else- 
where *). They consisted of : seven anxiety- 
hysterias, five conversion hysterias, fouf ob- 
session or compulsion neuroses, one psychic 
impotence, six conduct disorders, two cyclo- 
thymias and two non-transference cases, one 



of which was dementia praecox and the other 
paraphrenia.' During the period of two years 
seventeen of the patients have recovered. Of 
the others, some are still under treatment, 
a few have either dropped out or the analysis 
has been discontinued on account of the na- 
ture of the case. 



Conclusion 

It has been shown that in conjunction with 
other methods for the study and treatment 
of neurological cases in a clinic, psychanaly- 
sis has proven a valuable means in diagnosis 
and therstpy. Though not all cases were 
brought to a successful finish, for reasons 
that are evident when reviewing the type 
of cases presented, insight, not obtainable 
by other means, was gained in the psychic 
mechanisms of all cases. 

In conclusion I wish to express my appre- 
ciation to the staff for their kind interest in 
referring patients, and to Professor Casa- 
major. Chief of Clinic, whose hearty coop- 
eration made these studies possible. 
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Discussion 

Dr. Wechsler. I think that Dr. Lehrman is 
to be congratulated upon the work he has 
done. It is something that no psychanalyst has 
ever done before, that is to treat cases psych- 
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analytically in a clinic. He has proven to us 
that this is possible. He has frequently solved 
problems in diagnosis for us with his analyses 
and at the same time helped the patients. I do 
not suppose he maintains that he has in every 
instance followed cases to their psychanalytic 
conclusions, but he has given us some insight 
into the mechanism of these cases. The main 
point, to be emphasized, is that in a limited 
way psychanalysis can be applied in the clinic. 

Dr. Sands. Dr. Lehmian has made a real 
and valuable contribution in that he has shown 
that psychanalytic treatment may be adminis- 
tered to clinic patients, without collecting a 
fee for such treatment. To those of us, who 
liave studied psychanalysis as a means of help- 
ing the mentally sick, there have been a few 
rather puzzling aspects to the technique as 
usually taught by the older men. For instance, 
we are told that a fee must be collected before 
treatment is instituted, that no dispensary pa- 
tient can be benefited by such treatment, and 
that the patient must report for an unusually 
long period of time such as is never heard of 
in any other treatment. Dr. Lehrman has dis- 
proven these methods. 

A word about psychanalysis itself. There is 
no doubt that those who have had the proper 
preliminary educational and medixral training 
and have devoted themselves to the manage- 
ment of the mentally ill, and who are, at the 
same time, frank in voicing their sentiments 
freely and in honestly admitting the limitations 
of the method, feel that psychanalysis is a 
real and efficacious means of ameliorating 
some human misery. Medical men have been 
skeptical about its usefulness and have for a 
long time failed to allot to it, its true value, 
thereby depriving the sick of the benefits de- 
rived from such treatment. This offered an 
opportunity for non-medical men and charla- 
tans to exploit the sick by entering this field, 
which was neglected by physicians. Thus a 
vicious cycle was formed, for medical men 
soon thought it unethical to utilize a method 
which was so largely in the hands of laymen 
and charlatans. Fortunately, we are at present 
beginning to appreciate the necessity for train- 
ing properly qualified medical men in the use 
of psychanalysis. No less an authority than 
Mott, a most eminent neuropathologist, has 
spoken favorably of this method, as is reported 
in a recent number of the Journal of the 
American Medical Association. 

While it is true that psychanalysis as a 
scientific method is utilized and properly so, 
in the various fields of learning, we must in- 
sist that in treatment of sick people, physicians 
alone should use it. 



Dr. Elsberg. Whenever I hear a discussion 
of this subject, I am mindful of what a wag 
once said about Homer. He said he did not 
think that Homer ever existed, but that the 
poems had been written by another man of 
the same name. I feel that psychanalysis is 
dignified by a name, when it r^ly should be 
called simple common sense. Is it not true, 
that physicians lacked this common sense for 
many years, and sent patients with neuroses 
away, telling them that there was nothing 
wrong with them? 

Dr. Tilney. I do not feel that I should 
speak on the subject of psychanalysis, because 
I do not know enot^h about it by actual ex- 
perience, but I have seen sufficient of the 
effects of this study and practice to ask a 
question, which I believe, decides the point as 
to whether we should foster, encourage and 
develop this line of activity. Briefly, this ques- 
tion is: Has psychanalysis been helpful to 
those who are in need of help.** From my per- 
sonal knowledge, I can very safely answer that 
in the affirmative. I am sure that it has been 
helpful. People who suffer have had their con- 
ditions improved. Furthermore, it has been 
helpful in a much more extended and far- 
reaching sense, in a way, which I think, will 
bear fruit in the future and the signs of which 
we are already beginning to see. It is a new 
means of arousing, and has aroused an interest 
in ourselves. We are beginning to understand 
ourselves a little better Aan we did. Certainly 
there was no greater stupidity in man than the 
lack of knowledge of himself, which has ex- 
isted up to the present time. I believe that 
psychanalysis is a real step toward the study of 
personality. Of course it has come in for a 
great deal of criticism, as almost any pioneer 
movement is bound to do. Many have not seen 
its purport at all. I agree with Dr. Elsberg 
that it is nothing more than common sense, 
common sense raised to the dignity of con- 
scious recognition on the part of tiiose who 
have studied personality. 

We must put still more study upon that 
subject than we have before, not only as phy- 
sicians, but also as trainers of physicians. It 
is certain that one of our most important fu- 
ture courses will be devoted to the study of 
personality. I was much interested in a recent 
talk with Dr. Adolf Meyer, in which he des- 
cribed some of the work he is doing in Johns 
Hopkins University along these lines. He is 
giving a personality course to students in the 
second year. Elach student, to be permitted to 
take an examination, must write an analysis 
of his own personality and present it to Dr. 
Meyer or his assistants. From that as a start- 
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ing point, it is perfectly evident how much 
advantage the student will gain in understand- 
ing the personality of others. 

The criticisms that have come to psychan- 
alysis have xrome, I believe,, because this 
analysis started at the lowest level of person- 
ality, the sexual element. This is, after all, an 
important part of life and as a starting point 
it offered, perhaps, the most advantageous 
point of departure into a new field because it 
could be understood by all, and thus make a 
broad appeal. 

There is, however, some danger in psych- 
analysis at the present time which should be 
guarded against particularly, the danger of 
creating imaginative situations in the patient's 
mind. The psychanalyst must be careful not 
to do this. He may easily build up a fable 
out of the patient's experience and make the 
patient believe that that fable is in reality bis 
trouble. 

We certainly intend to stress psychanalysis 
as much as we can in the development of our 
department. We believe that one of the great- 
est necessities of modem civilization is an effi- 
cient means of meeting the increasing number 
of psychoneuroses. We are keeping psychan- 
alysis clearly in mind, as we are tihinking of 
the future Department of Neurology and Psy- 
chiatry in Columbia University. 

Dr. Casamajor. The discussion has inter- 
ested me very much. Dr. Lehrman has taught 
me one thing which I had always thought was 
true, that psychanalysis can be practiced in a 
clinic. A certain amount of analytical work can 
be done, not in all erases by any means, but 
in a considerable number. He has also shown 
me that those psychanalysts, who have pointed 
out that it is necessary for the patient to pay, 
or the treatment will not do him any good, are 
going entirely too far, an example of what 
Paton calls "wishful thinking." Dr. Lehrman 
has achieved results which we could not have 
achieved otherwise in the clinic. I do not think 
it is of so much importance that only a short 
time can be devoted to the patients. If you 
can analyze them enough to enable them to 
live happily, they are cured. I am of the opin- 
ion that any patient who requires eighteen 
months or two years of analysis, six days out 
of the week, is probably not worth while, and 
the end result is not going to be very much. 
H one has a man who is foolish in his reac- 
tions, lacks the element of common sense, one 
can analyze him eighteen months or two years 
and when one is through that patient will still 
be a fool. One cannot inject the gray matter 



into an individual by analytic procedure or any 
other. 

The question as to who should do analysis 
has been touched upon. Certainly a man to do 
analysis should know what he is doing. He 
should be scientifically honest; he should be 
careful not to inject his own ideas into a 
patient, as Dr. Tilney has pointed out. When a 
brilliant suggestion occurs to him which would 
give a dramatic explanation to the whole group 
of symptoms, he must analyze himself and 
see whether this has come from the patient 
or from him. Secondly, it should be done by 
a doctor, not by a la3rman. Most of the quacks 
whom we see in psychanalysis belong to the 
latter group. Furthermore, it should be done 
by a doctor who is doing something else. He 
should not restrict himself absolutely to psych- 
analysis. He should know how to use his 
percussion hammer and stethoscope. If he does 
not see organic cases in private practice, he 
should work in a clinic, keep his feet close to 
the ground, and realize that the organic side 
of the nervous system is important. But just 
because psychanalysis leaves itself open to 
criticism and lends itself to quackery is no 
reason why we should turn it down. Endo- 
crinology also lends itself to quackery and yet 
it is an important field of neurology. 

Dr. Elsberg brings up the question of com- 
mon sense. I should like to ask Dr. Elsberg 
his definition of common sense. It is a thing 
which we accept, but do not define. I diink it 
was Moliere who said that common sense is 
the highest attribute of the human mind. It 
certainly means ability to judge. If an indi- 
vidual lacks common sense, it must be for one 
of two reasons ; one is that he lacks judgment, 
that is, tfiat he is f eebleniinded ; the other is, 
that on accotmt of his personal make-up, he 
cannot bring his judgment to bear upon cer- 
tain phases of the question. What psychanaly- 
sis does is to remove certain prejudices. By 
hauling out these prejudices into the light of 
day the individual is able to apply to them 
every particle of his judgment, so that when 
the thing occurs again, he does not react in a 
prejudiced way — lacking in judgment — -but in 
a common sense way. Of course psychanalysis 
is common sense, and it is gratifying to hear 
that from a surgeon. 

Rowe has pointed out that in the neurosis 
there is a sort of vicious circle. Primarily 
the emotions are involved, which affects the 
involuntary nervous system; that in turn has 
its effect upon the endocrines; the endocrines 
in their turn acting upon the nervous system 
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form a vicious circle. It probably makes no 
difference where one breaks into that circle. 
The endocrinologist may break in on the en- 
docrine level, someone else may break in on 
the involuntary nervous system level. We 
break in on a mental plane. There is more 
than one mental plane. One can break in by 
means of religion, by means of hypnosis, or 
with Christian Science. We, who are interested 
in analytical procedure, prefer to break into it 
on the only plane we know ; that is, the plane 
of the intelligence. When emotional things 
are dragged up to the intelligence plane they 
are robbed of their effect. If one can rob them 
of their effect that is all that is necessary. The 



idea itself is of no harm. It is the false effect 
that is harmful. So that an application of 
common sense to the psychoneuroses is what 
we bring about, applying the intelligence with 
all the force of human judgment 



Dr. Lehrman (addendum). I was very 
much interested in hearing the discussion, and 
wish to add that Dr. A. A. Brill and a few 
others had practiced psychoanalysis in clinics 
several years ago. However, I am mindful of 
the opportunity to have called attention again 
to the necessity for continuing this procedure 
in a neurological clinic. 



THE VALUE OF PSYCHOMETRIC EXAMINATIONS 

IN PSYCHIATRIC WORK 

By PHYLLIS BLANCHARD, Ph.D. 

RED BANK, NEW JERSEY 



Within the past decade psychology has 
devoted much of its energy to the develop- 
ment of standardized tests for the measure- 
ment of intelligence. The earliest psycho- 
metric examination was originated by Binet. 
In 1908 he arranged a series of tests 
grouped according to mental age. In 191 1 he 
revised this mental age scale, and later it 
v^as still further revised by psychologists in 
this country, notably by Goddard, Kuhlmann 
and Terman. The form most frequently used 
at the present time is the Stanford revision 
(by Terman), or a combination of the Kuhl- 
mann and Stanford scales. The Kuhlmann- 
Stanford-Binet ranges from a mental age of 
three months to an upper limit of eighteen 
years. The rating is expressed in terms of 
mental age, or by an intelligence quotient 
(the I. Q.) which is merely the ratio of the 
mental age to the chronological age. In 
adults, the chronological age used in the 
computation of the I. Q. is arbitrarily fixed 
at sixteen years, as it is assumed that on the 
average, mental development ceases at four- 
teen or sixteen years. 

After the perfection of the Binet, other 
psychometric examinations appeared. Yerkes 



and Bridges and Hardwick presented a point 
scale for the measurement of intelligence, 
which included many tests of the Binet ser- 
ies, but which expressed the rating on the 
examination in points of credit instead of 
in mental age. The point scale method failed 
to supplant the Stanford-Binet, and has 
gradually fallen into disuse in many clinics. 
There are, however, several age-level tests 
which are generally used to supplement the 
Stanford revision. The Porteus maze tests, 
standardized at ages from three to fourteen 
years, and the various performance tests de- 
vised by Knox, Healy, Pintner, Patterson 
and others, are most often used in conjunc- 
tion with the Stanford-Binet, and are par- 
ticularly valuable in cases of foreign-bom 
subjects in whom there is language difficulty, 
with deaf-mutes, etc. 

Psychological work in the army gave an 
immense impetus to psychometric testing 
and particularly to the perfection of group 
examinations. The alpha and beta tests, used 
in estimating the intelligence of the army 
men, became a starting point for the ar- 
rangement of simplified scales for use in 
schools, and the National Intelligence Tests. 
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the Otis tests, the Haggerty Tests and many 
other group tests have become familiar to 
educators. These group examinations offer 
a fairly accurate method of classifying pu- 
pils according to mental age, and segregating 
them into groups of average, superior and 
subnormal intelligence, which is of obvious 
pedagogical advantage, since it permits uni- 
form advance of each group and does not 
necessitate overworking some children and 
delaying others for conformity to the aver- 
age type. The enormous saving of time 
makes the group tests more practical for 
educational purposes than the individual 
tests, although only the latter can be used 
for diagnostic implications. 

The educator has also at his disposal 
standardized tests in all the school subjects, 
as well as for the prognosis of his pupils' 
ability in various fields. The various tests 
for the detection of special abilities and dis- 
abilities are of assistance in the solution of 
such pedagogical problems as inability to 
read, to do arithmetical problems, etc. Of 
equal importance are the tests of vocational 
aptitude, such as the Stendquist tests of me- 
chanical ability, the Thurstone engineering 
aptitude tests, etc. 

The use of intelligence tests in connection 
with psychiatric work offers a fairly new 
field, but one which is rich in opportunities. 
The psychiatrist is called upon to diagnose 
and prescribe for many different types of 
individuals, from the frankly insane to those 
borderline cases in which it is difficult to 
determine whether primary amentia or incip- 
ient psychosis is the real trouble. Moreover, 
today the psychiatrist is called upon to pass 
judgment upon individuals who show aber- 
rant conduct, from the child who plays 
truant in school to the actual criminal who 
comes so strongly into conflict with social 
codes, that he is arraigned before the court 
which demands of the psychiatrist an opin- 
ion as to whether this delinquent is respon- 
sible for his conduct and hence is justly 
liable to punishment, or whether he is irres- 
ponsible on account of mental deficiency or 
mental disease and is therefore to be treated 



as a person who is mentally sick. 

The value of intelligence tests in selecting 
from the heterogeneous group those who are 
undoubtedly mentally deficient and have 
been so from birth is obvious and needs no 
elaboration. It is worth noting, however, 
that there are other advantages afforded by 
the utilization of psychological tests in psy- 
chiatric work. Not only the final rating, but 
also the various reaction patterns to the sit- 
uations presented in the course of the ex- 
amination are of diagnostic significance. 
The psychologist who is experienced in deal- 
ing with borderline cases in which an exact 
diagnosis is difficult, soon learns that certain 
types of response indicate the probable exis- 
tence of some mental disorder other than 
primary deficiency, no matter what the ra- 
ting on the examination may be. An uneven 
and erratic distribution of performance on 
the Stanford-Binet, in which the subject fails 
on tests which are graded at a fairly low 
age level but succeeds upon tests graded at 
a higher level, is always just cause for sus- 
picion of some other factor than simple 
amentia. A marked delay between the pre- 
sentation of the problem situation and the 
response, necessity for constant repetition of 
instructions in order to secure a response, 
irrelevancy and inadequacy of the response 
finally obtained, difficulty in transferring the 
attention from one problem to the next, re- 
action to a given situation in harmony with 
instructions connected with previous situa- 
tions (i. e., perseveration) ; all are signs of 
some interference with the proper fimction- 
ing of the faculties of attention, association 
and other mental processes. Cases of incip- 
ient dementia praecox are particularly apt 
to show a combination of some or all of 
these reactions to the Stanford-Binet. They 
are also apt to make a much higher rating on 
the Performance Scale than on the Binet, 
probably because the performance tests make 
less severe demands upon attention and as- 
sociation. In manic-depressive psychoses and 
some other types of mental disorder there 
are also peculiar reaction patterns and dis* 
crepancy between the ratings on different 
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tests. The psychologist who realizes the sig- 
nificance of these factors is able to offer 
infonnation which is of more material as- 
sistance in diagnosis than the mere reporting 
of an I. Q. or mental age. 

The discriminating use of the psychomet- 
ric examination in those borderline cases in 
which the psychosis is very mild, so that 
symptoms are difficult to establish, affords 
a saving of much time and energy to the 
psychiatrist, as is well illustrated in the fol- 
lowing cases: 

Case i. M. K., aged seventeen. A boy is 
brought to the neurologist by a mother who 
fears that he is developing delinquent ten- 
dencies. He has a history of petty thieving, 
a poor work record, and is reported to have 
repeated the eighth grade three times, al- 
though previously able to get on well in 
school. He refuses to work, plays only with 
small children, etc. The neurologist suspect^ 
a case of mental deficiency, and sends the 
boy for a psychological examination. The 
psychological report reads as follows: 

The rating on the Stanford-Binet gives the 
boy a mental age of twelve years ten months, 
I. Q. 80. This rating brings the subject above 
the level of those classed as mentally defi- 
cient in the technical meaning of the term. The 
performance ranges from a basic year of seven 
to a group limit of sixteen years, with several 
failures at the twelve year level, almost com- 
plete success at the fourteen year level, and 
then a sudden cessation of successes with only 
one correct response at the sixteen year level. 
This uneven distribution of performance is not 
in itself sufficiently erratic to excite suspicion, 
were it not for the fact that it is accompanied 
by a noticeably indifferent attitude with appar- 
ently no affective reactions. This dreaminess 
and indifference would make one suspect some 
other factor than simply innate dullness, per- 
haps an incipient mental disorder of the de- 
mentia praecox type. 

The boy's history is also suggestive of some 
mental trouble. He was always seclusive and 
never played with the other boys, but sat by 
himself and read. Up to the eighth grade he 
had been fairly successful in his school work. 
When called upon to explain why he played 
with only small children, he replied : "They are 
not strange children; they are my little cous- 



ins." He states that he stole monev from his 
aunt because he wanted to sit in a box seat at 
the theatre. He appears not to realize the inad- 
equacy of these explanations, which shows a 
lack of insight on his part. Since the rating on 
the examination precludes the diagnosis of 
mental deficiency, his history and behavior 
must be interpreted as indicative of some de- 
veloping mental disorder or some personality 
deficiency. 

Case ii. J. S., aged eighteen. Another 
mother brings to the neurologist her son who 
has apparently recovered from an attack of 
manic-depressive psychosis. She wishes to 
know if the recovery is sufficiently complete 
for the boy to resume his school work and 
other duties. The doctor finds little evidence 
of remaining psychotic symptoms, but calls 
upon the psychologist for an opinion on the 
basis of psychological examinations. The 
psychological report is as follows: 

On the Stanford-Binet, the patient makes a 
mental age of thirteen years. His chronological 
age is eighteen, giving him an 1. Q. of 81. 
On the short performance scale, the final score 
is 216. This would be equivalent to a mental 
age of fourteen years six months, and an I. Q. 
of 90. It is probable that in neither case does 
the rating of the test represent the real ability 
of the subject. His manner of responding to 
the Binet is significant. His reaction time is 
exceedingly slow, and constant repetition of 
instructions is necessary. Unless such repeti- 
tion is made, the patient either does not re- 
spond at all, or responds irrelevantly and inad- 
equately. Such reaction pattern indicates some 
interference with the processes of attention 
and association. On the short performance 
scale, which makes less stringent demands on 
these faculties, the rating is much higher. 

It is to be noted, also, that the rating on 
these tests is not in harmony with the patient's 
school history. Just before his illness which 
began six months ago, he was doing creditable 
work in the last year of high school. Tennan 
estimates that this requires a mental age of 
approximately seventeen or eighteen on the 
Stanford-Binet, while the mental age which 
the subject is able to attain on the Binet at 
this time is only thirteen, as already stated. 
This is another indication that he has not yet 
regained the complete use of his intellectual 
functions. 

In view of the rating and type of reaction 
on the psychological examinations, plus the 
fact that the boy has very little insight into 
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his illness and can remember almost nothing 
that occurred in that time, one would judge 
that the patient's recovery is not yet complete, 
and that it would be unwise for him to resume 
his full duties at school and in his father's 
store, although he might be given sufficient 
work to keep his mind occupied without over- 
taxing him. 

In both these cases, the practical value of 

the psychological report is obvious. In the 
latter, it aids materially in determining; 
whether the subject is ready to resume his 
school work and regular routine. In the for- 
mer, it rules out the possibility of mental 
deficiency which i^ suggested by some of 
the outstanding features of the case, and 
enables the physician to concentrate his ef- 
forts on determining what factor in the per- 
sonality make-up or what incipient mental 
disorder is the real cause of the difficulties. 
It is just such types of cases in which the 
physician and psychologist can consult to 
mutual advantage. 

Case hi. R. M., aged forty-three. This 
was a case in which there was controversy 
over some property, one side claiming that 
the subject was a dementia praecox of long 
standing. In addition to the psychiatric tes- 
timony, the results and report of the psy- 
chological examination were introduced into 
the testimony at court. The psychological re- 
port read as follows: 

On the Stanford-Binet, the subject makes 
a mental age of seventeen years nine months. 
His ^chronological age is forty-three, making 
the I. Q. III. This classes him as of normal 
intelligence. His reactions to the examination 
are somewhat enlightening. His general atti- 
tude is one of anxiety, which is manifest in a 
tendency to overelaboration of responses, de- 
sire for more specific instructions, obvious ef- 
fort and eagerness to obtain the highest pos- 
sible degree of success, etc. This anxious 
attitude is normal in view of his conception 
of the importance of the test for his case ; an 
attitude of indifference would be the abnormal 
reaction, indicating lack of insight into the 
existent circumstances. Moreover, the subject 
has come for the examination at the end of a 
day of nervous strain and anxiety in court, 
and this attitude would tend to hold over. In 
spite of the mental fatigue which such a day 
must occasion, his attention and retention is 
excellent and his comprehension of the situa- 



tions presented is entirely adequate. This is 
also strongly indicative of normality. In cases 
of mental disorder we expect some failure of 
the processes of attention, association, reten- 
tion and other mental faculties. The performr 
ance on the test is even and regular in distri- 
bution. The basic year is twelve and the group 
limit is eighteen years. In cases of mental 
disorder, on the contrary, we usually find a 
decidedly uneven distribution of performance 
on the Binet, due to lapses of attention and 
failure of other mental processes. 

The subject was finally declared to be of 
sound mind and awarded the decision in the 
case, the psychological report being a val- 
uable part of the testimony which won this 
decision. 

Neuropsychiatrists have for the most part 
become aware of the advantages to be de- 
rived from the use of intelligence tests such 
as the Stanford-Binet and the Performance 
Scale, both for diagnostic purposes and as 
an aid in determining how far the patient 
has recovered from a temporary psychotic 
attack. In private practice the psychologist 
IS found to be of assistance in such cases 
as those reported above, while in hospitals 
for the mentally sick their services are also 
employed. On active psychopathic services, 
psychological examinations are given in 
many instances as a part of the routine for 
borderline cases and mild or beginning men- 
tal disorders, as well as to patients suspected 
of simple mental deficiency. In hospitals for 
the insane, the mental tests are used upon 
patients coming up for parole, to aid in de- 
termining whether the subject is able * to 
resume the status in society which he had 
occupied previous to his mental breakdown. 

On the other hand, psychologists have 
been somewhat slow to realize the neces- 
sity for some psychiatric training and exper- 
ience with psychopathic and borderline sub- 
jects as a part of the equipment indispen- 
sable to the clinical psychologist. As a mat- 
ter of fact, data are obtained in work with 
these types which are exceedingly pertinent 
to the problems of clinical psychology in 
other fields. The understanding of the mean- 
ing of aberrant reaction patterns, whidi has 
already been mentioned, is of undoubted as- 
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sistance in summing up the clinical picture. 
In addition to this, the psychologist learns 
from experience with the types of subjects 
encountered in a psychiatric clinic that there 
are certain circumstances in which the rating 
on a single intelligence test cannot be re- 
garded as reliable. Although the fallibility of 
the I. Q. was pointed out by Dr. Mateer in 
connection with the developmental changes 
in the child's mind, and although Dr. Bron- 
ner made an excellent study of the effect of 
the attitude of the subject on the perform- 
ance of psychological tests, there has re- 
mained a general tendency to accept the I. 
Q. at its face value, except in instances of 
evident lack of cooperation or extreme men- 
tal disturbance. Experience with a wide var- 
iety of cases demonstrates that there are 
certain definite types of subjects in which 
the I. Q. can be regarded as only tentative. 

The most numerous class in which a fluc- 
tuation of the I. Q. is to be observed, is the 
group which for want of a better term is 
often designated by the psychiatrist as psy- 
chic "constitutional inferiority." Individuals 
of this type are also characterized as neuro- 
tic or emotionally unstable. There are many 
instances on record in which members of 
this group have been diagnosed as high 
grade morons or borderline defectives, on 
the basis of a single test, when another ex- 
amination, which chanced to find the patient 
in a different mood, showed an increase of 
from ID to 20 points in the I. Q., and ranked 
the subject of normal/ intelligence. Very of- 
ten in these cases there are no peculiar reac- 
tions, no scattering of performance or any- 
thing else to rouse suspicion in the mind of 
even the most highly trained psychologist. It 
is only through long (and sometimes sad) 
experience with these unstable types that we 
come to realize that their intellectual effi- 
ciency varies with their mood. Once we have 
learned this, we are cautious in diagnosing 
as feebleminded anv individual with this 
unstable make-up unless the I. Q. obtained 
is at least 20 points below the borderline of 
normal intelligence, i. e., below 70.^ 

We find also that simple affective distur- 



bances such as fear and anxiety, which are 
natural emotional reactions under certain sit- 
uations, tend to interfere with' attentive and 
associative processes, and therefore to pre- 
vent efficient intellectual functioning. This 
affective blocking of the mental processes is 
apparent in the I. Q., which is materially 
lowered in these cases. When the cause of 
fear or worry is removed, and a second ex- 
amination is given, the I. Q. is apt to be 
raised from 10 to 20 points. A number of 
these cases are reported in the article in 
Mental Hygiene already referred to. Our 
findings in this respect substantiate those re- 
ported by Dr. Bronner. 

The psychologist on a psychiatric service 
is often asked to make examinations of chil- 
dren who are convalescing from encepha- 
litis. It will be found that encephalitic pa- 
tients pass through stages in convalescence 
which simulate tlie clinical picture of feeble- 
mindedness very closely. There is an indif- 
ferent attitude, poor attention, defective re- 
tention, etc. Diagnosis is unwise in these 
cases, as there is a tendency to regain the 
efficient use of intellectual functions, so that 
a later test will sometimes reveal a differ- 
ence of 20 or 30 points in the I. Q. It is a 
matter of weeks and months for recupera- 
tion of the mental faculties to take place, 
but the prognosis is favorable, so far as in- 
tellectual functions are concerned. It is quite 
diflFerent in the matter of the emotional re- 
actions which do not return to normal func- 
tioning with the same facility. 

Another class of patients in whom fluctu- 
ation of the I. Q. is to be expected are the 
drug addicts. Here again we find a differ- 
ence of from 10 to 20 points in the I. Q's, 
taken before and after the administration of 
a drug, or immediately after a cure and some 
time after a cure has been given. To those 
who are familiar with withdrawal symptoms 
which appear when the patient is in need of 

^Dr. Jewett and I have reported a number of 
these cases in the January number of Mental HS' 
giene, in which the first diagnosis of feebleminded- 
ness proved to be incorrect, in an article called *Thc 
Influence of affective disturbances on responses to 
the Stan ford-Bi net." 
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a dose of the drug and in the early stages 
of a cure, this fluctuation of the I. Q. will 
occasion little surprise, as the emotional dis- 
turbance during withdrawal is sufficiently 
marked to lead one to expect an interference 
with attention, association and other mental 
processes. 

In brief, the chief axioms which may be 
evolved from psychiatric experience in the 
use of psychometric examinations may be 
summarized as follows: 

1. During a psychosis, an I. Q. is without 
value as representing the actual capacity of 
the individual. 

2. The I. Q. obtained after a psychotic 
attack can only be regarded as tentative until 
sufficient time has elapsed for all emotional 
disturbance to have subsided and for the pa- 
tient to have recovered full insight into his 
condition. 

3. In individuals of emotionally unstable 
make-up, usually designated as cases of psy- 
chic constitutional inferiority, two or more 
tests are indicated when the rating of the 
first test ranks within 20 points of normal 
intelligence. 

4. In cases in which there is a medical his- 
tory of organic illness, as epilepsy, encepha- 
litis, neuro-syphilis, etc., the I. Q. cannot be 
considered an accurate indication of the pa- 
tient's original intellectual endowment. 

5. The I. Os, obtained on drug addicts 
are subject to fluctuation of from 10 to 20 
points according to the state of the patient 
with reference to the use of the drug, — 
whether in withdrawal, recently cured, etc. 

6. Even such slight emotional distur- 
bances as the anxiety and fear caused by un- 
usual surroundings may cause an affective 
blocking which renders the I. O. taken at the 
time inaccurate. 

7. No I. Q. should be taken as final when 
there is scattered and uneven distribution 
of performance, or when any other peculiar- 
ities of response such as slow reaction time, 
necessity of repeating instructions to obtain 
adequate responses, irrelevant and inade- 
quate responses which may later be cor- 
rected,etc., are observed on the Stanford- 
Binet. 



8. When there is undue discrepancy in the 
ratings on different tests, as in cases in 
which there is a much higher rating on the 
Performance Scale, the I. Q. should not be 
considered final. ^ 

9. In cases in which the history, clinical 
picture, conduct, etc., fail to harmonize with 
the rating of the test even to a slight degree, 
a second test is always indicated. 

10. The psychometric examination must 
always be interpreted in the light of all the 
other findings, and must always be consi- 
dered in connection with the personal and 
developmental history, the family back- 
ground, school history, social reactions, med- 
ical examination, etc. 

This last point cannot be too strongly em- 
phasized. Even in the diagnosis of cases in 
which the outstanding features suggest men- 
tal deficiency, the psychometric examination 
is only one of the many points to be con- 
sidered. The ten fields of inquiry advocated 
by Dr. Fernald should always be covered in 
the study of the supposed feeble-minded 
individual. These include a physical exami- 
nation, family history, personal and develop- 
mental history, school progress, examination 
in school work, practical knowledge and gen- 
eral information, social historv and reac- 
tions, economic efficiency, moral reactions, 
and psychometric examination.* 

The value of a clear understanding of the 
principles enumerated above should be ap- 
parent when we consider the problems which 
the clinical psychologist is called upon to 
handle. The psychologist, who works with 
criminal and delinquent types in court clin- 
ics, meets many psychotics, epileptics, drug 
addicts, emotionally unstable types, etc. In 
estimating these subjects, knowledge of the 
kind outlined in this paper is essential, if 
incorrect diagnoses are to be kept at a mini- 
mum. Even with a broad psychiatric back- 
ground and experience, the trained psycholo- 

*A slightly hiphcr rating on tke PcrtV-rT'^'-c .Scale 
seems to be customary, but a variation equal to more 
than a year should be regarded with suspicion. 

^Fernald, Walter E. Standardiroc' f'(](\< of i'^nuiry 
for clinical studies of borderline defectives. Mental 
Hygiene, April, 191 7. 



376 



The Value of Psychometric Examinations in Psychiatric Work 



gist will sometimes be deceived. How much 
oftener will this be the case if the examiner 
is deficient in this respect. 

In clinical work in schools, the psychiatric 
viewpoint is equally essential. In addition to 
the selection of mentally defective children 
for special training, vocational study, etc., 
the psychologist is often asked for advice 
concerning children who are problems on 
account of behavior. In many cases, the psy- 
chologist who is familiar with psychotic 
reaction patterns can detect personality de- 
fects, which make it imperative that the child 
be referred to the psychiatrist for preventive 
treatment, lest a definite psychosis or some 
other difficulty develop in later years. 

Finally, it must be admitted that the 
chief, as well as the most just, criticism to 
which the psychologist is subjected by mem- 
bers of the medical profession, is along this 
same line. The physician feels that the psy- 
chologist often attempts to pass judgment 
upon cases, on the basis of the rating of the 
intelligence test, without appreciating the im- 
portance of a medical and psychiatric exami- 
nation or the necessity of considering other 
factors which enter into the picture. The 
physician realizes that this is due to narrow 
training and experience; once assured that 
the psychologist has a general background 
in neurology and psychiatry and appreciates 
their importance for study and diagnosis, 
the critical attitude of the neuropsychiatrist 
disappears and he welcomes the assistance 
which the psychologist is able to offer. Thus 
at the same time that the psychologist in- 
creases his own ability by the acquisition of 
a broader training and experience, he takes 
a definite step toward the creation of a more 
harmonious and friendly feeling between the 
medical and psychological professional 
groups. 

DISCUSSION 

Dr. Sands. I think that every medical man, 
especially one interested in neuro-psychiatry, 
ought to know about the different tests that 
are employed in measuring a person's intelli- 
gence, not so much with the view of perform- 
ing these tests but with the ultimate object of 



being able to interpret the findings in view of 
the information already gained from the other 
examinations of the patient Not all medical 
men do the Wassermann test on their patient, 
and yet every medical man should be able to 
interpret it as it applies to his particular 
patient 

We should not be discouraged at the mul- 
tiplicity of the measuring scales, and we must 
not forget that the findings of the Wassermann 
test performed at different laboratories are 
often contradictory, even when we use the 
blood from the same patient drawn at the 
same time. The neuropsychiatrist can aid ma- 
terially in evaluating these tests judged in the 
lig^t of other findings, such as somatic con- 
ditions, emotional reactions, etc. Do we not 
sometimes disregard the findings of a Wasser- 
mann test in the management of the patient? 

I am indebted to Dr. Blanchard for her most 
illuminating talk on a method for diagnosis 
with which tvtry one who is treating nervous 
patients should be familiar. 

Dr. Tilney. I am very much interested in 
the problem of mental deficiency. I suppose 
that, by and large, there is not a factor in 
human society more potent in the production 
of unhappiness. One does not have to be in 
the practice of medicine very long before one 
realizes this and how widespread it is in almost 
every community. 

I think it is interesting to hear of these ex- 
haustive studies that have been made in rating 
the various types of defect ; but the thing that 
every time comes back to me is the question, 
What are you going to do about it? What 
difference does it make whether the I. Q. is 
62 or 70 or 80? That is not actually the prob- 
lem. It is not helping the poor people who 
come to us needing our help. The problem is 
a medical one and ought not to be anything 
else but a medical problem, regardless of how 
much the psyx:hologists may be endeavoring 
at the present time to lift it out of our hands. 
They are making an error which I think they 
themselves will see before they get much fur- 
ther in this effort. 

We may group the mental defectives into 
five general classes. These five classes look to 
the management of mental defectives as an 
integral part of the social organization. In the 
first group is the custodial defect. The second 
comprises that large group the incorrigibk 
but socially viable defect who can keep his 
head above water but is in trouble nearly all of 
the time. Third is the redeemable defect, the 
one for whom we can find some means of 
management in order to bring him back into 
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a more or less useful sphere in the commimity. 
The fourth group is one for which I have 
borrowed Dr. Walter B. James' designation — 
the utility defect, a type of person whose intel- 
ligence attains but a low level, yet one who is 
indispensable in the servant class. One might 
mention a fifth group comprising the defects 
who afford fertile soil for social maladjust- 
ments leading to psychoneuroses or going even 
a step further to the psychoses. 

There does not seem very much difference 
as to the degree of intelligence that the individ- 
ual may show. We xrannot by tests alone tell 
vsrhat should be done in the vast majority of 
cases. I feel that there are inherent defects in 
the method of these tests. There is no question 
that the country child cannot be tested by the 
same tests used for the city-bred child. Fur- 
thermore, there is a constitutional variation 
from day to day. There is also the important 
question — which one of us is not defective in 
some way or other? I was impressed in talking 
with Dr. Salmon the other day, by a statement 
which he made to the effect that only 5 per 
cent of the population of the globe were think- 
ing- people. What tests have been brought out 
to show us the possible variations and defects 
in the tremendous group of imthinking people ? 

The observation has been made that the 
intelligence, insight and general medical know- 
ledge of the examiner are important. To that 
I would like to add another point ; namely, the 
environment in which the examination is 
made. If a patient be brought in, tired, at the 
end of a day in court, what reliance c^ be 
placed on the tests? If a patient is in a psy- 
chopathic ward, surrounded by psychopaths, 
influenced by two or three nights' experience 
in that ward, what reactions necessarily arise 
in that mind but antagonism and suspicion, and 
what reliance may then be placed on the tests ? 

I think by all odds the finest movement in 
this direction that has been made in this coun- 
try, is the one started by Pierce Bailey and 
Sanger Brown in their Classification Clinic. 
They have given me great help with these 
problems of defectiveness, more than I have 
received from any other source. They take a 
defective child and keep him in good surround- 
ings for about two weeks. The tests are then 
made slowly, no set time for them is given, 
The child is studied at his play, at his work; 
personality studies are made as well as mental 
tests. The social trends are well worked out 
In addition to all this, a complete study is 
made of the child's endocrinology together 
with a neurological examination, blood and 
spinal fluid tests. As a result of this exhaustive 
study, a report is sent to the physician who 



has recommended the child to go to the Classi- 
fication Clinic. On the basis of that report cer- 
tain recommendations are made. If the child 
needs motor education, it is suggested. If he 
is not adaptable to our school methods, that 
fact is determined and a plan proposed. I had 
a boy brought to me who had been having 
epileptic attacks. His mother was concerned 
because he could not get along in school. She 
was thoroughly discouraged ; his teachers had 
said that he had a mental defect and was not 
worth working with in their school — a fine 
conunentary on our educational system. After 
a complete examination at the Classification 
Clinic, this fact appeared: The boy had been 
across the continent during the stmimer with 
his parents and had made a collection and a 
catalogue of all the American wild flowers 
west of the Rockies. He arranged them in a 
beautiful manner, cataloguing ^em with En- 
glish and Latin names — a really fine piece of 
work on the part of a boy so young. He was 
also interested in breeding fine fowl. The 
clinic suggested taking him out of school and 
giving him a chance to grow along the lines 
to which he was especially adapted. He is now 
being instructed sdong these lines and was 
never happier, never better behaved or more 
easily managed This, I think, is more import- 
ant than the intelligence quotient or the exact 
testing of the mental status ; i. e., to find out 
what we can do for these patients, how we can 
redeenm or aid them. I have had cases tested 
by the Classification Clinic and also by other 
psychologists, and there have been great varia- 
tions in opinion; so that I have come to the 
conclusion that there is by no means a constant 
in the tests even in competent hands. While I 
feel that the work should be pursued vigor- 
ously, the psychologists should bear in mind 
that they must also show us the means to adapt 
these abnormal children, so that we may make 
some use of them and eliminate this prolific 
source of human unhappiness. 

Dr. Casamajor. All of us are bom idiots. 
We come into the world with practically no 
mental capacity; we cannot take care of our- 
selves, even utilize what senses we have. I 
think probably that is what the f ramers of the 
Declaration of Independence meant when they 
>said that all men are bom free and equal. 
Starting out, then, from the point of absolute 
idiocy, the individual develops in two ways, 
first by elaboration of cortex, the only part of 
the nervous system that develops in uterine 
life; second, by adaption to his environment. 
So that we can speak of real fceble-minded- 
ness in which the defect is more or less in- 
herent in the nervous system, and of another 
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group of individuals, the pseudo- feebleminded, 
who have no defect in the neural tissues, but 
who are feebleminded purely from deprivation 
of the sensorium. For instance, those deaf, 
dumb and blind, with possibly a perfectly good 
cerebral cortex. They go through life in a con- 
dition of idiocy because they are absolutely 
deprived of their sensorium. In .the case of 
Helen 'Keller who, by utilizing a kinesthetic 
sense in the hands, made contact with her en- 
vironment, we see how intelligence could be 
developed, a very high degree of intelligence. 

The possibility of deprivation of the envi- 
ronment is quite as important and much more 
rare. In New Jersey was found a group of 
children deprived of an environment in which 
ordinary contacts could be developed, go'in^ 
through life without any social ideals which 
to us seem to be more or less instinctive, know- 
ing nothing about body cleanliness, who ap- 
peared feebleminded, but were capable of edu- 
cation. We might call attention to the histori- 
cal case of the seventeen-year-old boy, who in 
1830 was foimd in the streets of Nuremberg, 
standing up practically unable to walk, afraid 
of the sunlight, thrown into fear at the ringing 
of a church bell. Taken to a hospital he learned 
to talk, and inside a couple of years he had 
reached a level which bv modem tests would 
be an adult level. He had spent his entire life 
in a cabin in the woods, a cabin so small that 
he was unable to stand up and had never 
learned to talk. 

Only where we have a definite cortical de- 
fect, can we speak of feeble-mindedness. 

We can gauge intelligence by mental tests; 
we cannot gauge the things Dr. Tilney spoke 
of. Those are conduct things. At present we 
have no tests to reach conduct. I am skeptical 
if we ever will be able to reach conduct by 
means of tests. 

The limitations of the tests must be clearly 
understood, especially by neurologists, I think, 
if only to overbalance the enormous enthu- 
siasm of some o'f our psychologists who know 
nothing of the nervous system and its limita- 
tions. We must look upon these tests as very 
valuable aids in diagnosis. They have been 
compared to the Wassermann reaction. That 
comparison is not at all bad. Mental defective- 
ness is not the sum total of a series of ques- 
tions and answers; that only helps out in 
diagnosis — a valuable help but it must be eval- 
uated by other standards. At present a definite 
skepticism is advisable. If we are going to be 
able to test intelligence by means of any series, 
we will have to have a standardized environ- 



ment of the individual. We do standardize the 
environment up to the age of fourteen years. 
All children must go to school. But we cannot 
standardize the environment from that point 
on. It makes a great difference, whether from 
that point the individual goes to work as a 
messenger boy or as a hod carrier, whether he 
bcc(Mnes a lawyer, engineer or doctor. We can- 
not gauge anything beyond the time when the 
intellectual environment is standardized. 

It is a good thing to see that psychologists 
are discovering emotions, and realizing that 
man is not a machine that works on cogs. 

The emotional reaction of the individual is 
most important and must always be evaluated. 
Until we have some way of approaching that 
with some degree of accuracy, most tests will 
be inadequate. 

These tests are arranged for mental defi- 
ciency, carefully arranged, and probably come 
as close to perfection as possible, but they 
cannot be applied to psychoses when the ques- 
tion is one of mental deterioration, not of 
mental defect. We find tliis is dementia prae- 
cox. Here is not so much an intellectual de- 
terioration as a difficulty in the emotional side 
of life. More striking than that is the deterio- 
ration seen in general paresis. The mind does 
not deteriorate in levels at all. It deteriorates 
more in some things than in others. 

A final word on how to do these tests. Dr. 
Glueck told me that any high school graduate 
with Dr. Terman's book could do a Binet 
test. I do not believe that any more than I 
believe that no one can do a Binet test unless 
he has a degree of Doctor of Philosophy- 
There are many high school graduates, that 
are many public school imdergraduates, who 
can make better and more accurate mental 
examinations than some doctors of philosophy- 
It requires an individual who can inspire con- 
fidence and suggest calmness to the child, one 
who can win the child's friendship, who has 
a big measure of common sense, who knows 
something of the general perspective of chil- 
dren's reactions, not only in their ans\yers but 
on the emotional side, some contact with gen- 
eral life, something that may reach the chiW's 
emotional relations to its home life, personality 
which is so necessary to a mental test. We do 
not need doctors for this; most doctors would 
be very poor at mental testing; psychiatrists 
possibly would be better than others. It is de- 
tail work, and most doctors cannot afford the 
time any more than they can for Wassennann 
reactions, urinalyses or blood counts. 
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In studying the records of 197 cases of 
multiple sclerosis, I came across diree, which 
began respectively at seven, eight and thir- 
teen years of age. This interesting occur- 
rence of the disease in children led me to 
investigate the literature;* but before dis- 
cussing the subject I should like to record 
the histories of the three cases. 

S. N., school boy, aged 10, bom in the 
United States, was admitted to the Mt. Sinai 
Hospital in August, 1916, complaining of 
weakness and paralysis of both legs. He had 
previously been admitted to the hospital in 
June 1 91 3, with the history that he had been 
perfectly well up to the 27th of that month. 
Birth and development had been normal. One 
day* the mother noticed that the boy's left 
hand was weak, the next day his right hand 
became paretic and the following day the 
boy could not stand up, apparently because 
of weakness in the legs. The onset was acute, 
but without fever,, vomiting, loss of con- 
sciousness or any signs and symptoms of an 
acute febrile disease. Four days after the 
onset the boy was admitted to the hospital, 
where he developed incontinence of urine 
and feces. The important physical findings 
were absent abdominal and cremasteric re- 
flexes and the presence of a left Babinski, 
normal electrical reactions and normal spinal 
fluid with but four cells. The boy gradually 
improved, all symptoms disappearing, except 
spacticity in the left leg. 

He was apparently well up to December^ 

191 3, when he began to drag the right leg 
and developed a tremor of the left hand. He 
also became somewhat stupid and had laugh- 
ing spells. He was readmitted February 23. 

1 914. On examination he showed normal. 



equal pupils, tremor and ataxia of the left 
hand and absent lower abdominal and cre- 
masteric reflexes. He was discharged on 
March 11, 1 914, the tremor and ataxia hav- 
ing disappeared. He was again admitted to 
the hospital on November 22, 191 5, when he 
showed weakness of the left leg, arm and 
lower face, unequal pupils, right greater 
than the left, nystagmus, ataxia of the left 
arm, absent abdominal reflexes, negative 
Spinal fluid and negative blood Wassermann 
reaction. The boy was discharged in Decem- 
ber, 191 5 considerably improved and was 
a[^arently well to within a few days of his 
last admission in August, 1916, having grad- 
ually developed weakness of the lower ex- 
tremities. At this time he had equal pupils 
which reacted normally, horizontal nystag- 
mus to right and left, unequal knee jerks, 
right greater than left, and bilateral Babin- 
ski, more marked on the left side. 

From the description of the case, it would 
seem that the boy had multiple sclerosis. 
This diagnosis was considered most probable 
at the time he was in the hospital, although 
other possibilities were mentioned. The 
numerous remissions spoke in favor of dis- 
seminated sclerosis. Congenital lues was 
definitely ruled out and so was poliomye- 
litis. There was no history of cerebral injury 
either at birth or subsequently and none of 
infection. The boy had been perfectly well 
up to the onset of his illness at six and a 
half or seven years. Hereditary and familial 
degenerative diseases were also seemingly 
ruled out. Although there are no pathologi- 
cal findings, it is quite reasonable to accept 
the diagnosis. 

The second case is that of R. Z., a young 



*A complete discussion of the subject of infantile, confi^enital, familial and hereditary multiple 
sclerosis will appear in my article on the Statistics of Multiple Sclerosis. 
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girl aged eighteen years, of Roumanian par- 
entage, whose illness began at the age of 
eight. She was in the Montefiore Hospital 
from October 26, 191 5 to May 6, 191 6. She 
had previously been treated in a hospital 
in Vienna in 1909, in a Philadelphia hospital 
in 1912 and in the Jewish Hospital of 
Brooklyn in 191 3. 

The past and family history were nega- 
tive; development was normal. She was 
perfectly well up to the onset of her illness 
in 1905, when she began to complain of 
pains all over the body, especially in the 
legs. She soon began to drag both legs. This 
passed away in four weeks, to be followed 
by weakness and numbness of both hands. 
Then she found that she could not use her 
hands as well as hitherto. This cleared up 
soon, but shortly thereafter she began to 
experience difficulty in urination and at 
times had incontinence. Two months later 
the pains returned and she was confined to 
bed for six months. Ever since then she 
had need of the support of a cane. Her 
chief complaints on admission were inability 
to walk well, difficulty in control over the 
bladder and trouble in the use of her hands. 

On physical examination, she showed a 
spastic gait, tremor of the head and hands, 
spasticity in the lower extremities, greater 
in the left than the right, lively knee jerks, 
bilateral ankle clonus, more marked on the 
left, absent abdominal reflexes, bilateral 
Babinski, areas of vague temperature dis- 
turbance scattered over both lower extremi- 
ties; some bilateral ptosis of both lids (con- 
genital?) weakness of the right side of the 
face, some deviation of the tongue to the 
right, and posterior staphyloma of both 
fundi due to high myopia. The spinal fluid 
was negative. The patient was somewhat 
emotional. 

The physical findings apparently warrant 
the diagnosis of multiple sclerosis. The onset 
with pains is rather difficult to explain, the 
suggestion of a hemiplegia less so. The 
afebrile onset in a perfectly normal and well- 
developed child and the course of the dis- 
'»'»«« also tend to uphold the diagnosis. 



The third case is that of E. I., a young 
married woman aged twenty-seven, who had 
been an inmate of the Montefiore Hospital 
nine years before her readmission and was 
observed at the Neurological Institute two 
years before. On admission in August 1920, 
she complained of tremor of both upper 
extremities, inability to swallow fluids, slow- 
ness of speech, difficulty in walking and 
contracture of the fingers of the right hand. 
Her past and family history were negative. 

Her present illness dated back to the age 
of thirteen. It began with shaking of the 
right upper extremity. The tremor was of 
the intention type. This was followed one 
year later by tremor of the left upper and 
weakness of the left lower limb. One year 
later the right leg became affected. At the 
age of twenty, she began to have contracture 
of the fingers of the right hand and at 
twenty-one she first experienced difficulty 
in swallowing liquids. Physical examination 
showed weakness of the left internal and 
external recti, pallor of both discs, especially 
of the right, weakness of both facials, 
lateral and vertical nystagmus, intention 
tremor, particularly of the right hand, 
absent abdominal reflexes, bilateral ankle 
clonus, more marked on the right, bilateral 
Babinski and Oppenheim and diminished 
vibratory sensations in both lower extremi- 
ties. The blood and spinal fluid Wassermann 
reactions were negative. 

Except for the weakness of both facial 
reflexes the physical findings leave no doubt 
as to the diagnosis. It may be added that the 
same diagnosis was made at the Neurologi- 
cal Institute. 

To these three cases I can add a fourth, 
which began at the age of fourteen. This 
makes two per cent, of the total number of 
197 cases. 

In view of the comparative rarity of mul- 
tiple sclerosis in children and the fact that 
some people altogether deny its existence at 
an early age, one must needs show a little 
trepidation in reporting cases of this group. 
Oppenheim in 1887 expressed the opinion, 
in speaking of four cases which he had seen, 
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aged four, seven, twelve and thirteen re- 
spectively; "that the beginning of multiple 
sclerosis in adults can not infrequently be 
' traced to the very earliest childhood." Simi- 
larly MuUer stated that "proof of the 
existence of infantile multiple is still miss- 
ing, but it may trace its beginning to 
childhood" and "the development of the 
process on the basis of a congenital pre- 
disposition (is) most likely." 

Numerous reports of multiple sclerosis in 
children have appeared in the literature. 
Marie collected 14 cases up to 1883, Unger 
19 up to 1887. Then came Nolda in 189 1 
and Eichhorst in 1896. The latter added a 
case of his own, which is one of the very 
few confirmed by autopsy. Nearly all the 
rest up to date represent clinical reports. 
Schlesinger also reported the case of a boy 
v^ho had subacute multiple sclerosis, which 
was proved by microscopic study. Schuler's 
case mentioned by Nolda was also confirmed 
by autopsy. 

Weisenburg described two cases, in brother 
and sister, of fifteen and four years of age 
respectively. Stieglitz recorded three cases 
aged nine, eleven and fifteen, but one is left 
unconvinced by the description of the cases, 
although it should be added that he was 
quite sure that they were true instances. Ar- 
jnand-Dclille, Raymond and Beaudouin and 
Raymond and Lejonne reported cases in 
children. None of the three is conclusive. 
Rauschburg cited a case which is said to 
have begun at one and one half years of age. 
From the description given the diagnosis 
-seemed not improbable. 

A very exhaustive investigation was made 
by Schupfer; He studied fifty-eight cases re- 
corded in the literature up to 1902 and 
added one of his own, that of a child of 
eleven. A perusal of the history of that child 
leaves one utterly unconvinced. However, 
Schupfer critically analyzed the material he 
gathered and decided tfiat twenty-eight of 
the fifty-nine were authentic instances of 
multiple sclerosis in children. 

In 1909 Gaehlinger reviewed the histories 
of 86 cases out of a total of 91 hitherto 
reported in the literature as having occurred 



in children, including these reported by 
Schupfer and Baboneix (1904). Gaehlinger 
concluded that "none of the observations 
have given absolute proof of the existence 
of infantile multiple sclerosis." He empha- 
sizes the difficulty of diagnosis and the 
simulation of the disease by other entities 
To this may be added, the unreliability of 
most histories, the unusual difficulty in trac- 
ing the onset of the earliest symptoms and 
the inability to exclude fever or infectious 
diseases as etiological factors. 

From a review of the literature and a 
critical study of the numerous case histories, 
one may say that the vast majority of cases 
stand unproved. In those instances the 
diagnoses were undoubtedly erroneous ; they 
were atypical forms of other children's dis- 
eases of the nervous system, simulating 
multiple sclerosis. The clinical descriptions 
(so very few came to autopsy) fit in better 
with congenital disseminated lues, various 
traumatic birth palsies, spastit diplegias. 
Little's or Foerster's types, family spastic 
paralysis, Friedreich's disease, tumors of the 
brain, hysteria, encephalo-myelitis and cere- 
bral sclerosis. However there have been a 
number of well-authenticated cases, which 
have been proved clinically or pathologically 
to have been multiple sclerosis. The con- 
clusion, therefore, may be that while the 
disease is very rare in children, its existence 
cannot be doubted. But every reported case 
demands more than usual scrutiny and 
should arouse not a little suspicion of other 
diseases of the central nervous system. 
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HISTORY 

The patient is a negress, 2ged twenty- 
three, single; by occupation a switchboard 
operator. She presented herself at the Van- 
derbilt Clinic, July 23, 1921, complaining 
of: (i) Dizziness, (2) inability to walk 
without aid, (3) headaches, (4) cramps 
in both legs and right arm, and (5) pains 
in the back. 

Present Illness. The symptoms were first 
noted four years ago. The onset was grad- 
ual. The first symptoms to appear were: 

1. "Flashes before her eyes" followed by 
dizzy sensations. Things seemed to go 
around from right to left. She would stag- 
ger — then everything became dark and she 
would fall. No headache, nausea or vomit- 
ing accompanied these attacks. A sister who 
witnessed them states that the patient did 
not lose consciousness nor were any con- 
vulsions noted. The duration was twenty to 
twenty-five minutes. There were no apparent 
effects. 

2. Unsteadiness in locomotion began with 
the dizzy attacks during which the patient 
would stagger and sometimes fall. She first 
noted that it was easier to descend than to 



ascend stairs. Both legs were affected but the 
right seemed to be worse than the left The 
difficulty in locomotion has grown steadily 
worse, more especially during the past two 
years, until, as you see, she cannot walk 
without aid. The patient says that she never 
noticed any difference in walking in the 
light or dark. 

3. Headaches began two years ago. They 
are nocturnal and diurnal. They occur sud- 
denly and are worse at night but do not keep 
her awake. The frequency is about twice a 
week. They are sometimes accompanied by 
nausea and violent vomiting. They have 
never been associated with the attacks of 
dizziness. The pain is described as general 
in distribution over the head with possibly 
more tendency for frontal localization. They 
may come on at night and be present when 
she awakens. 

4. The cramps in the legs and arm began 
with the other symptoms and are growing 
worse. The muscles get stiff and hard and 
painful. The cramps are intermittent and 
occur sometimes as frequently as every 
night. The duration is about twenty to 
twenty-five minutes. They affect one or both 
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legs bill only the right arm. The pains are 
sharp and shooting in character. Her fingers 
sometimes cramp when she braids her hair. 

5. The pains in the back are intermittent, 
and shooting in character. They are not 
getting worse. She complains of a tired feel- 
ing in the back. 

Birth and Development No reliable his- 
tory can be obtained concerning the birth 
or development. She began school at the age 
of seven and stopped at the fifth grade at 
the age of twelve. 

Injuries, Diseases, etc. There is no his- 
tory of injuries or of diseases that pertains 
to the present condition. The vision and 
hearing are grossly normal. There are no 
sensory or visceral disturbances except as 
noted above. There are no abnormal mental 
or emotional disturbances. 

Habits and General Physiological Status. 
Tea and coffee are indulged in moder- 
ately. Alcohol and drugs are not used. She 
sleeps well. The appetite is good and the 
bowels are regular. The weight is 119 
pounds and there has been no loss. There 
are no urinary disturbances. Menstruation 
began at the age of thirteen and has been 
normal as to interval and duration. There 
is dysmenorrhea the first day. 

Family History. The patient was the 
eighth diild in a family of eleven. Three 
sisters and three brothers are living and well, 
their ages ranging from fourteen to twenty- 
nine years. Two sisters and two brothers 
died from unknown causes at the following 
ages: infancy, fourteen, seventeen and 
twenty-two years. The patient and her sister 
give tihe information that their mother had 
several miscarriages. The father died from 
accidental trauma. The mother is living and 
well. 

PHYSICAL EXAMINATION 

Voluntary Motor System — Gait. The 
patient cannot stand or walk alone. With 
assistance the gait is ataxic in character. 
There is no apparent disturbance of the 
normal associated movements of the trunk, 
arms and head. 



Coordination. With her eyes open, she 
cannot stand with her feet together. Stand- 
ing i^ only possible when her feet are sepa- 
rated giving a wide supporting base. There 
is but slight difference with her eyes closed, 
although the attempt may be less successful. 
There is a tendency to fall to the left. She 
cannot stand on either foot alone. 

The finger to nose, finger to finger and 
finger to thumb tests are well performed 
with the eyes open and closed. There is but 
slight if any evidence of ataxia but the per- 
formance of these acts is accompanied by 
some tremor, especially on the left, of dys- 
synergic character. There is a very slight 
tendency to pass point to the left when the 
extended arms are tested vertically. This is 
slightly more marked in the left than in the 
right arm. In the recumbent position the toe 
to object, heel, knee and shin tests are well 
performed with the eyes open and closed 
but there is evidence of dyssynergia on the 
left. 

Adiadochokinesia and dysmetria are in- 
terpreted as absent but dyssynergia present 
to a slight extent in the arms and legs, more 
especially on the left 

Skilled Acts. There is no evidence of 
apraxia or dyspraxia. Speech is normal. 

Abnormal Involuntary Movements. There 
are some medium to fine tremors of the 
upper extremities and fine tremors of the 
thumbs. No other abnormal involuntary 
movements are noted. 
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MiAscle Strength and Status. The acts of 
rising from recumbent to sitting and stand- 
ing positions are well performed. Muscle 
strength of the forearms, thighs, legs and 
feet is normal. 

There is no atrophy or hypertrophy of 
the musculature of the body. The consis- 
tency of the muscles is normal. With the 
exception of hyperextensibility of the fingers 
the muscle tone is considered normal. There 
is no increased muscle irritability or my- 
oidema. 

Abnormal Associated Movements and 
Nerve Status. No abnormal associated move- 
ments are elicited. There is no tenderness 
along the large nerve trunk. 

General Sensory. The sensations of touch 
as tested with cotton wool, superficial pain 
to pin prick, and temperature discrimination 
for cool and warm are normal over the face, 
forearms, hands, fingers, trunk, thighs, legs, 
feet and toes. Touch discrimination as tested 
with two points on the fingers is normal (3- 
4 mm.) There is a doubtful or slight impair- 
ment of the vibratory sense in the fingers 
and toes, more marked on the left. The deep 
pressure and muscle tendon senses are nor- 
mal in arms, forearms, hands, fingers, trunk, 
thighs, legs, feet and toes, with the possible 
exception of the muscle tendon sense which 
shows possibly very slight impairment in the 
great toes. 

Cranial Nerves. The olfactory nerve is 
normal. Vision is normal. The fundi were re- 
ported normal by the Department of Oph- 
thalmology. The pupils are equal, 5mm. in 
diameter, round, central in location, and re- 
act equally to direct and indirect light and 
convergence. Hippus is present. There is 
slight outward limitation of movement in 
both eyes. On looking to the right and left a 
slow nystagmus of moderate amplitude, 
mostly horizontal but with a rotary compon- 
ent is present. This is slightly more rapid on 
looking to the left. 



The tochiear branch of the eighth nerve 
is normal. The vestibular apparatus, as 
tested with rotatory tests, is normal 

No abnormalities are noted in the fifth, 
seventh, ninth, tenth, eleventh or twelfA 
cranial nerves. 

MENTAL AND SYSTEMIC 

The mental status and general physical 

examination are negative except for the 

presence, over the face and trunk, of sca^ 
of an old eruption, possibly acne. 

SEROLOGY 

On admission the blood Wassermann test 
was negative and five days later the spinal 
fluid was as follows: 
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On July 29, 1 92 1, a course of intramuscu- 
lar injections of bichloride of mercury 
was instituted. On August 16, 1921, Ae 
blood Wassermann reaction was 2 plus with 
alcohol antigen and 4 plus with cholesterin 
antigen. On October 22, 1921, after 13 in- 
jections of mercury the blood Wassermann 
reaction was 4 plus with all antigens. This 
is a striking example of the provocative 
value of antisyphilitic therapy. On Novem- 
ber I, 1 92 1, the spinal fluid findings were 
as follows: 
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The serological results warrant the diagnosis 
of syphilis. The spinal fluid serology is es- 
sentially negative. 

SUMMARY 

To summarize, this patient has practically 
absent deep reflexes in the lower extremities 
with greatly diminished deep reflexes in the 
upper extremities ; equilibratory ataxia; Ap' 
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synergia; nystagmus; no disturbance of 
cutaneous sensation, very slight or doubtful 
impairment of the vibratory and muscle 
joint tendon senses in the most distal parts 
of both extremities; normal mentality; nor- 
mal pupillary reactions ; no cranial nerve in- 
volvement; no evidence of vestibular in- 
volvement ; absence of pyramidal tract signs. 
The points that present themselves for 
discussion are: 

1. The anatomic location of the lesion. 

2. The etiology of the lesion. 

3. The pathology of the lesion. 

4. The clinical classification and no- 
menclature. 

I. Anatomic Location. The bilateral and 
S)rmmetrical distribution of the symptoms 
points to a cord lesion but the nystagmus 
remains unexplained. 

The complete absenie of superficial sens- 
ory disturbance and the meager or doubtful 
evidence of disturbance of deep sensation are 
against peripheral nerve, spinal ganglia or 
dorsal root lesions. Such location would 
mean an unusual selective character, because 
practically only the afferent fibers concerned 
with the direct reflex arc and spino-cerebel- 
lar pathway are affected. 

The absence of amyotrophy obviates les- 
ion of the anterior horns. If the lesion is 
in the cord the whole picture points to a 
syndrome of the white matter. Our usual 
conception of myelitis is too comprehensive 
to fit this picture in the absence of pyramidal 
tract signs. 

There is a locality in the white matter of 
the cord, a lesion of which would account, 
I believe, for the major symptoms presented, 
namely, the equilibratory ataxia and assy- 
nergia. This locality is the circumferential 
zone of the cord, which is traversed by the 
dorsal and ventral spino-cerebellar tracts 
carrying afferent impulses to the vermis of 
the cerebellum and the deitero-spinal and 
olivo-spinal efferent cerebellar pathways. All 
of these constitute pathways that have to do 
primarily with equilibration. A degeneration 
of the circumferential zone is not at all 



impossible. Lesions in the brain producing 
bilateral or symmetrical symptoms are us- 
ually bilateral, but a small lesion in the ver- 
mis might account for the dyssynergic and 
equilibratory defects. This would make the 
ataxia motor in variety, but the impairment 
of deep reflexes is still unexplained. There 
are certain points in the serology that favor 
this location. 

.2. Etiology. Syphilis being proven in 
this case, I consider it justifiable to regard 
this as the cause in the absence of strong 
evidence to the contrary. 

3. Pathology. The serology suggests the 
conclusion that the neurologic lesion is not 
meningeal origin. The absence of pleocytosis 
or of increased globulin, the practically nega- 
tive colloidal gold reaction, and two negative 
Wassermann reactions with the maximum 
amounts of fluid are inconsistent with the 
usual serologic findings in meningeal syphi- 
lis unless it is very chronic or latent. After 
the acute stage of meningeal syphilis has 
passed and the lesion ceases to progress or 
becomes latent the serology may be entirely 
negative. The time required for the patho- 
logical process to become quiescent, espec- 
ially when no treatment is administered, is 
usually longer than the period that has 
elapsed from the onset of the first symptom 
in this case to the present. 

The parenchymatous or degenerative 
types of neurosyphilis, usually have certain 
changes in the spinal fluid which reflect 
themselves in the colloidal gold reaction giv- 
ing the so-called luetic or paretic curves, the 
globulin is increased and the Wassermana 
reaction is usually positive in high dilutions. 

Such serological findings as have been ob* 
tained in this case suggest vascular lesion? 
or gummata. It is difficult to conceive of 
vascular lesions of the cord that could pro-^ 
duce a circumferential sclerosis. A menin- 
geal lesion could and frequently does extend 
to the periphery of the cord but there is no 
serologic or clinical evidence of meningeal 
involvement. A vermis lesion, on the other 
hand, does not account for the absent deep 
reflexes. 
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4. ClinictU Classification, Friedreich's 
ataxia cannot be disregarded in a differen- 
tial diagnosis. Against this is the absence of 
familial or heredity history, dorsal column 
sclerosis, pyramidal tract signs, general sen- 
sory disturbances, and pes cavus. 

If we assume that this clinical picture is 
the result of congenital syphilis it is not ne- 
cessary to limit the lesions to circumscribed 
areas. The vascular system may have been 
inherently poor as a result of which throm- 
botic lesions with resultant softening may 
have occurred, or there may have been in- 
herent germ plasm defects that are now 
manifesting themselves. It may be possible 
that die essential lesions are in the dorsal 
root ganglia affecting only certain afferent 
fibers due to a selective activity of the syphi- 
litic virus or to germ plasm defects in these 
components. 

The clinical term spino-cerebellar ataxia 
is applicable to this case and it may be of 
hereditary nature, but to call it Friedreich's 
ataxia compels one to base the diagnosis 
more on the absence than on the presence of 
the essential clinical features of this syn- 
drome. This again emphasizes the futility of 
a diagnostic nomenclature which utilizes the 
names of clinical observers to the exclusion 
of the appropriate anatomic or pathologic 
terminology. 

DISCUSSION 



V*-. 



Dr.Aronson. It struck me that outside of 
syphilis, this looks like a Friedreich's ataxia, 
or an extension of the process beyond the 
spinal cord as in Marie's ataxia. 

This patient has definite involvement of the 
posterior columns, definite loss of vibratory 
sense, loss of postural sense. She has nystag- 
mus — that small Amount of clinical evidence 
which one finds in Marie's and does no^ get 
in hereditary ataxia of spinal origin. 

Dr.McKendree. 1 am impressed by the 
presentation of the symptoms in such a way 
as to make me believe that there is a very 
diffuse cerebrospinal involvement. It seems to 
me that there is very clear evidence of pos- 
terior column disturbance. The vibratory sen- 
sibility is in question. Dr. Cornwall states that 
he did not obtain equality of response in the 
toes. Certainly there is definite diminution. 
With reference to the deep reflexes I think 



we must consider them pathological, and I do 
not see how we can attribute the extent of 
diminution to any cerebellar involvement 1 
have never seen such a profound disturbance 
in the reflexes from any purely cerebellar 
lesion. 

With reference to the clinical history, it 
seems to me that the patient presents evidence 
that the cerebellum is certainly irritated, aod 
in the early part of her history she had indi- 
cations of irritation of the lateral lobes : flashes 
of light, giddiness, intense headache, and 
vomiting, probably of the projectile type. I 
believe Siat we are d-aling with a leptomenin- 
gitis of the lateral lobes of the cerebellum as 
well as with involvement of the posterior 
columns of the cord. 

She came in with negative serology ; under 
treatment she has devetoped positive findings 
in the blood, although I believe the spinal fluid 
findings are still within normal limits. Per- 
sonally, I feel that we are still placing too 
much reliance on serological findings. Iliere 
is an interesting article by H. C. Solomon on 
Neurosyphilis in the November 26, 1921, issue 
of the Journal of the American Medical Asso- 
ciation, in which he recounts numbers of cases 
of definite syphilis of the central nervous sys- 
tem without spinal fluid changes. I think lues 
is the fundamental factor here ; whether con- 
genital or acquired it is diflicult to state. 

Dr. Wechsler. There is no ataxia at all 

when she lies down, or at least very little. 
While I do think that this is an organic case, 
her gait reminds one a little of astasia abasia, 
swh as you see in functional cases. Her gait 
is not truly ataxic. She takes no interest in 
where she is going. I think it advisable to see 
what could be brought out in respect to the 
functional side. The absence of pupillary 
changes, the originally negative serolog}', 
throw doubt on the diagnosis of syphilis. A 
diffuse degenerative condition 1 think is more 
likely. 

Dr.Tilney. I think the diagnosis is diffuse 
meningovascular neurosyphilis. It is probably 
a diffuse scattered lesion, possibly a gumma- 
tosis. 

Dr. Casamajor. I think this is a diffuse 
lesion, though Dr. Wechsler's suggestion 
should not be overlooked. My first im- 
pression was that there was a large psycho- 
neurotic element in the case. Today when I 
saw her walk the idea of astasia abasia 
occurred to me too, but I threw it out of mind 
until Dr. Wechsler revived it again. There is 
no reason why a meningovascular syjiuljS 
patient cannot also develop an hysterical mani- 
festation. 
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